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(54) ELECTROOPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce display defects caused by orientation * ' 
defects or the like of liquid crystal to display a bright picture of high grade 
with respect to an electrooptical device like a liquid crystal device. 
SOLUTION: In the electrooptical device, a pixel electrode (9a), a TFT C (30) : 
connected to the electrode (9a), a data line (6a) connected to the TFT? and a^d * 
capacitance line (300) which is formed on the data line with an inter— layered:: ^c- 
insulating film (42) between them by lamination andjncludes a main line part- ^ 
extended in a direction crossing the data line when viewed in a plane arerr do 
provided on a TFT array substrate (10). The foundation surface of the ipixeleo 
electrode rises into trapezoids in an area along scanning lines correspondingly 
to existence of scanning lines and the capacitance line. Pixel electrodes ~ m.L 
adjacent to each other in the data line direction are formed up to the upper 
faces of areas rising into trapezoids. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more pixel electrodes which it came to pinch electrooptic material between the 1st 
and 2nd substrates of a pair, and were arranged in the shape of a matrix on said 1st substrate, The thin 
film transistor connected to this pixel electrode, and the scanning line which is connected to this thin 
film transistor and extended in the 1st direction, It has the electric conduction film which a laminating is 
carried out to this scanning line, and is extended in said 1st direction: On said 2nd substrate, have the 
counterelectrode which counters said pixel electrode, and the substrate front face of said pixel 
electrode in said 1st substrate In the field which met said scanningvline. corresponding to existence of * 
said scanning line and said electric conduction film, it is rising to the abbreviation trapezoid in. the cross 
section perpendicular to said 1st direction. The pixel electrode which: adjoins in the: 2nd direction which - 
crosses in said Ist direction each other is an electro-optic device characterized, by being formed until it 
results on the top facerof the field which rose to said abbreviation trapezoiddrom therfield which is not • < : • : 
rising to said abbreviation trapezoid in said substrate front face. ~ r .• *r *h l r&vir'" - < > - - 

[Claim 2] Said substrate front face is an electro-optic device according;td :claimr1-characterized by- — .--"?"r 
consisting of a front face of ********** by which the laminatingds -camecbouttoVsaid scanning line and t • w 
said electric conduction film top list around those. %s?d siectric conrjuctnvr ^ro inv . f .**: »;*\ .* id the 

[Claim 3] The thfekhess of said interlayer insulation film is an erectroToptifi^device; f^c6ordingJtbi:blaim *2jr i^^iv? 
characterized by being thicker than thickness although it is in the-bottom ^ofesaidiscanning line "and saidKr»ess >. 
electric conduction film. ««er.i;^-r. cr-ciucticn ! -:\ 

[Claim 4] Said electric conduction film is an electro-optic device -given in 3ny* 1*iterm:of claims 1-3 ■ , ^ - 
characterized by carrying out the laminating through other ********** to said scanning line. 
[Claim 5] Said electric conduction film is an electro-optic devicie, given in r any 1 term of claims 1-4 ~ ■ 
which the laminating is carried out on said scanning line, and are characterized by the thing of said thin : 
film transistor a channel field is included [ a thing ] for a wrap top light-shielding film from the upper part 
at least. 

[Claim 6] Said top light-shielding film is an electro-optic device according to claim 5 characterized by 
width of face being wider than other electric conduction film containing said : the scanning line by which 
the laminating was carried out caudad in said cross section. 

[Claim 7] Said electric conduction film is an electro-optic device given in any 1 term of claims 1-6 
characterized by including the capacity line containing the fixed potential side capacity electrode of the 
storage capacitance added to said pixel electrode. 

[Claim 8] Said electric conduction film is an electro-optic device given in any 1 term of claims 1-7 
characterized by including the middle conductive layer containing the pixel potential side capacity 
electrode of the storage capacitance added to said pixel electrode. 

[Claim 9] Said electric conduction film is an electro-optic device given in any 1 term of claims 1-8 
characterized by including the middle conductive layer which carries out trunk connection of said pixel 
electrode and said thin film transistor. 

[Claim 10] Said electric conduction film is an electro-optic device given in any 1 term of claims 1-9 
which the laminating is carried out to said thin film transistor bottom, and are characterized by said 
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thing*[ including a channel field for a wrap bottom light-shielding film from a lower part at least ]. 
[Claim 1 1] The tilt angle of both the oblique sides of said abbreviation trapezoid is an etectro-optic 
device given in any 1 term of claims 1-10 which carry out equality, are and are characterized by things. 
[Claim 12] The tilt angle of both the oblique sides of said abbreviation trapezoid is an electro-optic 
device given in any 1 term of claims 1-10 characterized by being smaller than the tilt angle of the near 
oblique side which the tilt angle of the near oblique side which rubbing processing of as opposed to the 
orientation film on said pixel electrode in difference grinds, and serves as lowering grinds, and serves as 
raising. 

[Claim 13] Whenever [ average tilt-angle / which equalized the irregularity of the oblique side of said 
abbreviation trapezoid of the side which the rubbing processing to the orientation film on said pixel 
electrode grinds, and serves as raising ] is an electro-optic device given in any 1 term of claims 1-12 
characterized by being 80 or less degrees. 

[Claim 14] The include angle of the oblique side of said abbreviation trapezoid and the base of said 
abbreviation trapezoid to make is an electro-optic device according to claim 13 characterized by being 
90 or less degrees. - 

[Claim 15] Said scanning line and said electric conduction film are an electro-optic; device given in any 1 
term of claims 1-14 characterized by the width of face in said cross section being different from each 
other. *:.c:t.'M^.i?-.;ri qz.j. ;. . ot;^r . ..i: r^»; . .. • 

[Claim 16] Said pixel electrode is an electro-optic device given in any 1 term, of claims i1:-15v : : r . ■ 
characterized by consisting:of~a transparent electrode or a reflector; - r s-or*. ?T«i;*rr?* r>< tri*-v * ■: 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] . - v.-* - • — 

[0001] 

[Field of the Invention] This invention belongs to the technical field of electro-optic devices, such as 
liquid crystal equipment of the active-matrix drive method which equipped each pixel with the thin film 
transistor (TFT (Thin Film Transistor) is called suitably below) for pixel switching. 
[0002] 

[Description of the Prior Art] In this kind of electro-optic device, the pixel electrode is arranged in the 
shape of a matrix on the substrate (a TFT array substrate is called suitably below), and while various 
wiring, such as the scanning line connected to various electronic devices, such as TFT for pixel 
switching and storage capacitance, or this among the substrates of a pair, the data line, and a capacity 
line, was formed drives each pixel electrode by TFT. And electrooptic material, such as liquid crystal 
pinched between each pixel electrode and the counterelectrode prepared in the substrate (an opposite 
substrate is called suitably below) of another side, has that common which is driven by electric field 
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perpendicular to the substrate side impressed between two electrodes (that is, an array condition 
changes). 

[0003] Here for degradation prevention of the liquid crystal by impression of direct current voltage etc., 
and the flicker prevention in a display image The scanning-line reversal drive method which reverses the 
electrical potential difference impressed to liquid crystal etc. per pixel group which met the scanning line 
for every field of a picture signal, and every frame (in namely, Rhine unit horizontally located in a line), 
The data-line reversal drive method which reverses the electrical potential difference impressed to 
liquid crystal etc. per pixel group which met the data line for every field and every frame (in namely, 
Rhine unit perpendicularly located in a line), the dot reversal drive method which reverses the electrical 
potential difference impressed to liquid crystal etc. in a list dot unit namely, — in every direction — by 
each pixel for every field and every frame is developed. 

[0004] However, if a scanning-line reversal drive method is used, since each potential polarity of the 
pixel electrode which adjoins in the direction of the data line each other (to namely, length) impressed at 
the time is reverse, between these both edges, horizontal electric field will generate it. And this . . 

horizontal electric field cause the malfunction of electrooptic material, such as poor orientation of liquid 
crystal, in the electro-optic device it is assumed to.be to drive by vertical electric field perpendicular to • 
a substrate side. Moreover, if a data-line reversal drive method is used, since each potential polarity of 
the pixel electrode which adjoins in the direction of the scanning line each- other (by/inamely;:width) t o av oct*-- 
impressed at the time is reverse; between these both edges, horizontal electric field will generate^it: - *~ ' r v 
Therefore, the malfunction of electrooptic material, such as poor* orientation of liquid crystal; is caused :r v. 
also in this case. Furthermore, if a dot reversal drive method is used,nsi nee -each potential polarity of the t n\ 
pixel electrode which adjoins in the direction of the data line and the>:scanning line-each' other (namely, r » f 
in all directions) impressed at the time is reverse, between these both edges; 'horizontal electric field will « --; wr 
generate it. Therefore, the malfunction of electrooptic'material l 'such-B^^poor M orientation'of'liquid:-crystal7 
is caused also in this case. ^ »s. caused ateo ^ t>»*r. 

[0005] And in the generating field of such horizontal electric fiel#,C^ihcef\'the r orientation conditio>ri of *:ich ■anz- 
electrooptic material is uncontrollable by vertical electric field, thereris^aitrouble^that a <poor display e varcic 
(henceforth "primary ^poor -"display or the malfunction by horizoihtal^electric field)^such??as anropticah to^.^^lir 
omission, is caused - , : * - -'■.■■Tss/or. t. ^5?»t,*^ »: 

[0006] For this reason, conventionally, reversal-drive control is comparatively easy,- and"the scanning- 'r^.^; 
line reversal drive method with which the field which the primary poor display by the above-mentioned 
horizontal electric field produces is comparatively small with the method; and ends is made ^ * r,;v. , 
advantageous, and is mainly adopted. And this is made not to look a wrap Jight-shielding film in.fact.by, \ i 
preparing on a substrate about the primary malfunction part by the horizontal electric field generated by 
this method. •-. * 

[0007] 

[Problem(s) to be Solved by the Invention] However, if according torresearch of invention-in-this- 
application persons rubbing processing is performed to the orientation film prepared on a pixel electrode 
in order to control the array condition of electrooptic material, such as an orientation condition of liquid 
crystal It has become clear that it may become in general contrary to the case where inclination 
inclinations (namely, inclination of whenever [ tilt-angle ], and inclination bearing), such as liquid crystal 
by horizontal electric field, and inclination inclinations, such as liquid crystal by rubbing processing, are in 
agreement in general near the edge of a pixel electrode, according to the relation between the direction 
of horizontal electric field and the direction of rubbing processing. And the inside of the edge of the pixel 
electrode of the pair which is in the generating field of horizontal electric field especially, Near the edge 
of the near pixel electrode with which inclination inclinations, such as liquid crystal by horizontal electric 
field, and inclination inclinations, such as liquid crystal by rubbing processing, become in general reverse 
on the lower stream of a river of rubbing processing In somewhere between parts, such as liquid crystal 
as which the array condition is dominantly specified by parts, such as liquid crystal as which the array 
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condition is dominantly specified with the orientation film, and horizontal electric field, surface of 
discontinuity will be generated in liquid crystal etc. In the surface of discontinuity generated in the 
downstream of such rubbing processing, there is a trouble that a poor display (henceforth the secondary 
poor display or "secondary" malfunction by horizontal electric field), such as an optical omission, is 
caused. 

[0008] Especially the horizontal electric field itself produce the above-mentioned surface of 
discontinuity to a potential polarity arising as with a peak of the mid gear of the reverse pixel inter- 
electrode gap which adjoins each other as with a peak of one on the pixel electrode estranged from the 
pixel inter-electrode center of a gap to the downstream of rubbing processing of locations. Therefore, 
there is a trouble that secondary display poor field by the horizontal electric field which originated the 
pixel inter-electrode gap in the above-mentioned surface of discontinuity by that of a wrap by the light- 
shielding film cannot be covered, like the former. 

[0009] Conversely, if it is going to cover by the light-shielding film, to secondary display poor field by the 
horizontal electric field resulting from surface of discontinuity in addition to primary display poor part by 
horizontal electric field, the non-opening field of each pixel will increase to an opening field, and the 
numerical aperture of each pixel will fall. Consequently, meeting the fundamental request in the technical 
field concerned of making a display image bright has the trouble of becoming difficult fundamentally, t f • r. 
[00 1.0]. This invention is made in view of the-aboveTmentioned trouble, and therpoorrdisplay resulting < * 
from the malfunction of electrooptic material, such as poor orientation of liquid crystal; is reduced; and- : 
let it be a technical problem to offer the electro-optic ^device which can display a^bright high-definition 
image.- — ■: j&'S-ri'V-w ~ *T:r 'rr*:."^"' " ." * ^rv?-^y • • *■*.*•.:■■« » • ■* .**,.« .■• ** 

[001.1] \~\') ! ■ .» - " ?. '. .** ft !- . t? ; " r." c - ^< C s * t* z . 1 f» f 1 1 . • ■ "** « •»* "T'7»s:* *S • * ■ ioO^M ■" ■• ■ ■ * ••■ C .<:*■■► v w.Tor.? ■*»•*.>«-■ 

[Means for Solving the Problem]*Two or more pixel electrodes whichdt came to pinch electrooptic n^v - 
material' between the^ 1 st and '2nd' substrates: of a pair; and were^arranged-in .the- shape^of a matrix: on -~ . 
said 1st substrate in order, that the electro-optic device of this '.invention?. might solverthe abover-;. * : A \ 
mentioned: technical problempThe^thin tfilm transistor fconnectedxtoithis^ 
Jine .whichhVcorinecte^^ 

: 'conduction* film: which. adamihating-Hsacamed; out toithis scanningdin:e?tarid Msuextendeddntsaid^ister^ 
direction. On said 2nd substrate, have the counterelectrode whichceounters^ said pixel electrode, and the ; 
substrate front face' of said -pixel-electrode in- said 1st substratevlhvthef fierdowhich met said scanning line .«:■- 
corresponding to existence of said scanning line and said electric conduction film, it is rising to the 
abbreviation trapezoid in, the crosscsection perpendicular to said *:1;st?direction.-The pixel electrode which 
adjoins in the 2nd direction which crosses in said 1st direction each other is formed until it results on 
the top face of the field which rose to said abbreviation trapezoid from the field which is not rising to 
said abbreviation trapezoid in said substrate front face. ~ . 

[0012] According to the electro-optic device of this invention, the substrate front face of the pixel 
electrode in the 1st substrate is rising to the abbreviation trapezoid in the band-like field divided or it 
continued along with the scanning line. And the pixel electrode which adjoins in the 2nd direction each 
other is formed until it results on the top face of the field which rose to the abbreviation trapezoid. That 
is, the edge of the pixel electrode which adjoins in the 2nd direction each other is located on the top 
face of the field which rose to the abbreviation trapezoid, respectively. Therefore, in near the edge of 
the pixel electrode which adjoins in the 2nd direction each other, vertical electric field can be locally 
strengthened by narrowing the distance of a pixel electrode and a counterelectrode according to the 
height of an abbreviation trapezoid. For this reason, even if it drives by the scanning-line reversal drive 
method, the bad influence by the horizontal electric field generated between the edges of the pixel 
electrode which adjoins in these 2nd direction each other can be reduced. Therefore, the malfunction 
secondary [ primary ] by the horizontal electric field mentioned above can be reduced fundamentally. 
[0013] And with the near oblique side of an abbreviation trapezoid which grinds to the orientation film on 
a pixel electrode, and serves as raising, since the inclination inclination of the electrooptic material by 



rubbing processing and the inclination inclination of the electrooptic material by horizontal electric field 
are in agreement in general, the surface of discontinuity between the electrooptic material with which 
the inclination inclinations like the above-mentioned differ is not produced. That is, the secondary 
malfunction by the horizontal electric field in the surface of discontinuity like the above-mentioned is 
not produced. 

[0014] And with the near oblique side of an abbreviation trapezoid which serves as grinding lowering 
especially in this case, since the inclination inclination of the electrooptic material by rubbing processing 
and the inclination inclination of the electrooptic material by horizontal electric field are reverse, the 
surface of discontinuity of the electrooptic material like the above-mentioned is produced. That is, some 
secondary malfunctions by the horizontal electric field in the surface of discontinuity like the above- 
mentioned are produced. However, since the edge of the pixel electrode in a descending slope side is 
arranged on the top face of an abbreviation trapezoid, the surface of discontinuity concerned will be 
located in the band-like plane region which rose to the abbreviation trapezoid. That is, it becomes 
possible to make the plane region which the primary malfunction by the horizontal electric field in the 
generating field of horizontal electric field and the secondary malfunction by the: horizontal electric field 
in surface of discontinuity generate overlap or approach. In other words, itibecomes possible to store 
the part which the malfunction in such. electrooptic material generates in the band-like; plane region n 
which rose to theiabbreviation.\trapezoid along with the scanning+linjevrr •:■><* -to x?-/j.iw:\ t^v-;.:c i*.^-./.: 
[0015] Therefore,: if the band-like .plane region which . rose to the; abbreviation lrapezoid along with jthe ♦ -■.>■. ."re- 
scanning- line is hidden by ithe light-shielding film, the before-it-happens, prevention of a poor display; rr 
such as an optical' omission, arising by the malfunction secondary [rprimary.]: by, horizontal electric, field ^ 
can be carried but/ The part which these malfunctions generate like 1 the,formerois separated,;in order:to ' 
carry out before-it-happens^ prevention of the poor display by these temporarilypifthe invention in this -v-v- 
application hides the rnalfunction part of electrooptic material in narrow -by :the iight-shielding film^as -- -r- -r-^tr 
compared with. the icase^where it is necessary to hide by the lightTshielding filmiveryrbroadly, -itois- - r; ^vr : ^r. • A 
~sufficientvand:the*dpenirig field^ofeeach pixelrcanibe extended, ^cLrifrasra: c^na i^rfi^rwz^^ 
x[00l!6]*The above^result^ thenpooD malfuhctipnrof electrooptic 

'f.poor:orient-ation;ofdiquidccrystal^ -bright taigh-d.eSnitiorrcii^ 

[0017] Said substrate -front face consists of a:,frontface of ********** by which the laminating is: ^ %hr -.V-ir.-* 
icarried out to.said scanning line and said electric conduction film top list aroundr4ihose:invtbe^mode:of *1^<rb^r^ 
of this invention. T:.r« . . . s - •>;• • 

[0018], According; to this :mode, the -layer insulation of the pixel electrode:can:be; carried outrwith an -■ - 
interlayer insulation film from what is located in the bottom among that scanning*line by which the 
laminating was carried out caudad, and the electric conduction film. And an interlayer insulation film can 
heap up to an abbreviation trapezoid along with the scanning line according to existence of the scanning 
line by which the laminating was carried out caudad, and the electric conduction film. Since the . 
laminating of the interlayer insulation film-is- carried out also around the scanning line and the electric ! - * 
conduction film, the oblique side of an abbreviation trapezoid begins to incline gently in* a lower limit here, 
respectively. For this reason, while being able to perform rubbing good near the lower limit of an oblique 
side, it can prevent the part from which the inclination inclination of electrooptic material changes to 
discontinuity steeply near the lower limit of an oblique side occurring. Finally the poor display by the 
malfunction of electrooptic material can be reduced these results. 

[0019] Although it is in the bottom of said scanning line and said electric conduction film, the thickness 
of said interlayer insulation film may consist of especially this mode so that more thickly than thickness. 
[0020] Thus, if constituted, as compared with the case where an interlayer insulation film is thinner than 
a thing with the bottom of the scanning line and the electric conduction film, it can do [ beginning (that 
is, the oblique side of an abbreviation trapezoid being near / the / a lower limit, and a base and the 
include angle to make becoming smaller) to incline more nearly gently in the lower limit of the oblique 
side of an abbreviation trapezoid ] like. 
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' [002 V] In other modes of this invention, the laminating of said electric conduction film is carried out 
through other ********** to said scanning line. 

[0022] Thus, if constituted, since the layer insulation of the electric conduction film can be carried out 
from the scanning line, it also becomes possible to give various different functions from the scanning 
line to the electric conduction film. 

[0023] In other modes of this invention, the laminating of said electric conduction film is carried out on 
said scanning line, and even if there are few said thin film transistors, it includes a channel field for a 
wrap top light-shielding film from the upper part. 

[0024] According to this mode, the electric conduction film functions a channel field as there being few 
thin film transistors besides the function which heaps up a substrate front face to an abbreviation 
trapezoid also as a wrap top light-shielding film from the upper part. Therefore, it can prevent effectively 
that optical leakage current occurs because light carries out incidence to the channel field of a thin film 
transistor, and the property of a thin film transistor changes by the top light-shielding film concerned. 
Therefore, while being able to shade a thin film transistor, the configuration which heaps up a substrate 
front face to an abbreviation trapezoid is realizable, attaining simplification of a laminated structure. and 
a manufacture process. . fc 
■ [0025] In this mode, said top light-shielding film may consist of other electric conduction film containing • 
, said that-scanning line by;which the laminating was.carried out caudadESO.that width uof.facermaytbe ,a ."s;r.*.* 

•'*.'-. * wide in said cross sections -x r *. -r-ryn? .i^^ Kr*; v * : . < ■ * ■* 

- [0026] Thus, if constituted; a- topvlight-shieldingrfilm can cover other?electric conduction film containing* .-y:rr?*i. 
: the scanning line from the: upper part,:and:can cover;the channehfield^of *arthin film transistor certainly/^,: 

: r Only a part with. the wide/width of .facevof. the/top Hight-shielding. film iwhich is in coincidencerat the'^r^ i.--; ■ 
* * i c bottorrbcan smooth beginning and finally of the inclination on therfront face of a. substrate; it^risesvto-jan * . .* J f 

— , ^abbreviation-trapezoidtin *the^u'pper-partr^•^'^^^r.' r>~ : • ^rz^.;-^xr:>:r~~;^:r^^^~ ^^cnrrr^ ~.r- — 

v [0027] In other modes^of..thisunveiation f . said. electric -conduction \film;eontaihs^thejcapaeityvline"i^^ 
i uv:*:>t ^rcontaining'the.fixed potential sidescapacity electrode; of the-storagercapacitance^ddedrto^^ .tite* 
are rs:-. electrode:/, v '^ri&v^i^ 3W >^H9c;troU^* • t ^iy.-^'rr >:> >*h ; ^o^"ur;it'j J ;.^< 

irars..9i -[0028] ^ccording^to^this^mtxde? the* electriencondtictionifilm functions jalso^asca fixed ipotential^ide^ &si£&a&~&Q& 
ifv-'r 'Capacity electrode of storage capacitance besides j the function which' heaps up a ^substrate front face tor e»v«;*' 

^ v an abbreviation trapezoid. Therefore;nwhile<beingable-to give storagetcapacitanceTto:a'pix6l s eJecrtrode^?: ^ 

the configuration which heaps up a substrate front face to an abbreviation trapezoid is realizable, 
attaining simplification of a. lamiriate.dnstructure and a manufacturerprbcess- r: \ i rtfrtifcpfrstr wi*:. z'^ - *?« 

[0029] In other modes of this invention, ,said electric conduction film contains the middle conductive. f - 
layer containing the pixel potential side capacity electrode of the storage capacitance added to said ■ . 
pixel electrode. 

[0030] According to this mode, the electric conduction film functions also as a pixel potential side. ■«: 
capacity electrode of storage capacitance besides the function which heaps up; a substrate front face to - 
an abbreviation trapezoid. Therefore, while being able to give storage capacitance to a pixel electrode, - 
the configuration which heaps up a substrate front face to an abbreviation trapezoid is realizable, 
attaining simplification of a laminated structure and a manufacture process. 

[0031] In other modes of this invention, said electric conduction film contains the middle conductive 
layer which carries out trunk connection of said pixel electrode and said thin film transistor. 
[0032] According to this mode, the electric conduction film functions also as a middle conductive layer 
which carries out trunk connection of an others and pixel electrode and a thin film transistor. [ function 
/ which heaps up a substrate front face to an abbreviation trapezoid ] Therefore, the distance between 
layers between a pixel electrode and a thin film transistor can connect using the 2 contact holes (or 
more than it) of a minor diameter comparatively, avoiding the technical difficulty which connects 
between both through one contact hole, also when comparatively long [ various electric conduction film 
and an insulator layer intervene in between, and ]. Therefore, while trunk connection is possible in a thin 
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« film transistor and a pixel electrode, the configuration which heaps up a substrate front face to an 
abbreviation trapezoid is realizable, attaining simplification of a laminated structure and a manufacture 
process. 

[0033] in other modes of this invention, the laminating of said electric conduction film is carried out to 
said thin film transistor bottom — having — **** — said — a channel field is included for a wrap 
bottom light-shielding film from a lower part at least. 

[0034] According to this mode, the electric conduction film functions a channel field as there being few 
thin film transistors besides the function which heaps up a substrate front face to an abbreviation 
trapezoid also as a wrap bottom light-shielding film from a lower part. Therefore, it can prevent 
effectively that optical leakage current occurs because light carries out incidence to the channel field of 
a thin film transistor, and the property of a thin film transistor changes by the bottom light-shielding film 
concerned. Protection from light to return light,, such as light which carries out outgoing radiation from 
other electro-optic devices in the case of the projector equipment of the double plate type which used 
the rear-face reflected light and two or more, electro-optic devices of the 1st substrate at the time of 
using powerful incident light like a projector application especially as a light valve,, and runs through 
. synthetic optical system, can be performed effectively. Therefore, while being able to shade a thin film 
transistor, the. configuration which heaps up a substrate front face to an abbreviation trapezoid is * -^v* 
, • realizable; attainingrsimplification. of a larnimatedrstructure and a manufacture*process : a ur^^a^r.^ 
[0035] the tilt angle of both the oblique sides of said abbreviation. trapezoid* in other modes of this r. .? -> T 
; /invention — a phase — it is equal:*;'. < o'vu-D/tr-; r.nuer.Vtn: - i-r:.r* \s ■ : ~ •:; 

. c ; [0036]uT.hus, if constituted; the; pixel electrode 'which. adjoins in th'e:2nd direction' each other; can be < ;^:r..: : * 
■v.* arranged; to:the symmetry; at -the both, sides :ofan+abbreviation trapezoid, and *it wilbbecome possible to w.t\ .<c. v 
* -r locate the generating peak of horizontal. 'electrie^fieldhon the top face of an..abbreviation trapezoid. .:.r\ t - 

- . Therefore, a wrap* light-shielding film-enables the field which rose-the'-field.which-such-horizontal' electric : ^ 

' ■ s field • generate, to -.the: -abbreviatiomtrapezold itOt«cover certainly, -ow -sssirar vr x:+&.. *i ;~ v •u.:.".:.^^^:.^,.:* 
*?z . ? :[O037jdn iother/:mQdes^of^thisvinventi6nr\theitifeangle:i.of both' theL«k>bli'que sides; of^aidtabbreviationiii^^^o^d^ 
v *. . trapezoid is smaller^than.the tilt angle, of the near oblique sidevWbriCbutheTtiltsangle^ofcthe near. oblique ;r. ijje 
cwcsr. reside* whte^ orientation filmronrisaidrpixebelectroderJn^ 

f v j ■ ^ grinds^and serves; as lowering grinds, and-serves.!as:raising. . .*vJsc awe* ^*rvr&r*®sr.xy*'.. rsv ? ■ **?vr*w± 
^ :-•;-■:■ ;* [0038] According to^this. modereven rif a tilt angle isdarge, the surface of discontinuity between ±he* • 

electrooptic material with which the inclination inclinations like the above-mentioned differ is not - 
■ produced, on the:going-up slant face which rubbing processing grinds and serves as raising. Gn the other > jci 

hand, in the descending slope which, rubbing processing grinds and serves as lowering, if a tilt angle is : ^> . 
large, since the inclination inclination like the above-mentioned is reverse, the surface of discontinuity 
between the electrooptic material with which the inclination inclinations like the above-mentioned differ 
is produced. And the surface of discontinuity which starts, so that the tilt angle . of this descending slope . * 
- ; is large is produced notably. However, the poor display generated as^a whole: can be reduced because ' 

get down and the tilt angle of an oblique side goes up by this mode, and a tilt angle makes loose the 
inclination of a side sensitive to a poor display since it is smaller than the tilt angle of an oblique side. 
Especially the thing for which that a tilt angle is loose in this way makes the inclination of an effective 
side looser is very advantageous if heaping up to an abbreviation trapezoid within the limited width of 
face with the formation of a detailed pitch of each pixel takes an example by the need or the present 
condition desired. 

[0039] In other modes of this invention, whenever [ average tilt-angle / which equalized the irregularity 
of the oblique side of said abbreviation trapezoid of the side which the rubbing processing to the 
orientation film on said pixel electrode grinds, and serves as raising ] is 80 or less degrees. 
[0040] Since the tilt angle which equalized the irregularity of the oblique side of an abbreviation 
trapezoid is smaller than 80 degrees, it becomes possible to perform rubbing processing used as grinding 
raising good, and the inclination of the electrooptic material in the going-up slant face concerned can be 
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• controlled by the going-up slant face which according to this mode rubbing processing grinds and serves 
as raising good. 

[0041] The include angle of the oblique side of said abbreviation trapezoid and the base of said 
abbreviation trapezoid to make may consist of this mode so that it may be 90 or less degrees. 
[0042] Thus, if constituted, since the include angle of the oblique side of an abbreviation trapezoid and 
the base of an abbreviation trapezoid to make is 90 or less degrees, it becomes possible to perform 
rubbing processing used as grinding raising, and the inclination of the electrooptic material in the going- 
up slant face concerned can be controlled by the going-up slant face which rubbing processing grinds 
and serves as raising. 

[0043] In other modes of this invention, width of face [ in / in said scanning line and said electric 
conduction film / said cross section ] is different from each other. 

[0044] According to this mode, the scanning line and the electric conduction film which heap up a 
substrate front face to an abbreviation trapezoid are that in which the width of face in a cross section is 
different from each other (that is, the scanning line is broader or the electric conduction film is broader), 
and the inclination of the oblique side of an abbreviation trapezoid can^be made loose according to a 
difference of the width of face between both, namely, — temporary- — both width of face .— a phase — ~ 
.or [.that only both sum total thickness, will go up at once if it is made equal ] --or since the:.oblique 
. r side,.to go down.isveonstituted^the tilt angle of the oblique side.cdncernedicannot «but^become:-langei::onM^ ia 
the contrary, thisi voice -- or [ going up both sum total thickness ?by longer* horizontal distance, if the » i 
- : width of face betweeniboth is made different from each other soithatilike*];-- or since the oblique side : . ;..<■ < 
:; : to go* down is constituted, thetilt angle of the oblique side concemedjcambe simply <made small.i a^.'.i. ^ r ; 
•* ■> [0045] A pixel electrode^consists: of a^transparent electrode or deflector in -other fmodes.ofcthis a? rj»*\*^*rr.w 

•"■ invention.-- • * vh^^««^'f5^ t -i- - • - ♦ • . * ^ . - - • ;■*»'*■:. "iv*-.- >. 

:r v ^^00046i^1Ac^ording^to-this w moderthe'electroToptic^•deviee•'of■•a. transparency /moldror a^transflective- ~p^-r*- 
,/:->■> *•» ' reflective mold can be built using the pixel electrode -which -consists^fta: transparent eelectrode^Or the ^ ^v:; 
r~,r>o electro-optic devieerpfca r:efiectiveOTioldrcan<be\built;us 

r<n.r;c^ic[QQ47] :Such.an operationran^-othe^ are-m&de^clearifro^m <kh-ergestalt?ofothiei^:t^ii^.^ nnt 

• i - .operation explained belowr r.of v.:*.*^-':*:--- ^ - : . . . . % . ■.• rim<zm^oo ^/.r^r« .n^r 
•:. v*?'[0O48]v- * tr o *;«v .-;£!• ?> n^xtr-w^-' -;■ '.'^>.-.-r». - . ■ - '•[^^^••^ -r-v. • •;.**■***■ ..t : *-v: 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
4 * \ drawing:; The following operation ^gestalten apply the electro-opticHdevice of thi subinvention 'to liquid,. . r * v% 
■H- crystal equipment. . ■ •■■ * . ' : 

[0049] (The 1st operation gestalt) The fundamental configuration of the electro-optic device in the 1st 
operation gestalt of this invention is first explained with reference to drawing 3 from drawing 1 . Drawing 
1 is equal circuits, such as various components in two or more pixels formed.in the shape of [ which : 
constitutes the image display field of an electron-optic device ] a:.matrix, and wiring. Drawing 2 R>*2.is a 
top view of two or more pixel groups where the TFT array substrate with which the data line, the 
scanning line, a pixel electrode, etc. were formed adjoins each other. Drawing 3 is the A-A' sectional 
view of drawing 2 . In addition, in order to make each class and each part material into the magnitude of 
extent which can be recognized on a drawing, scales are made to have differed for each class or every 
each part material in drawing 3 . 

[0050] In drawing 1 , TFT30 for carrying out switching control of pixel electrode 9a and the pixel 
electrode 9a concerned, respectively is formed in two or more pixels formed in the shape of [ which 
constitutes the image display field of the electro-optic device in this operation gestalt ] a matrix, and 
data-line 6a to which a picture signal is supplied is electrically connected to the source concerned of 
TFT30. The picture signals SI, S2, — , Sn written in data-line 6a may be supplied to line sequential, and. 
you may make it supply them to this order for every group to two or more data-line 6a which adjoin 
each other. Moreover, scanning-line 3a is electrically connected to the gate of TFT30, and it consists of 
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' predetermined timing so that the scan signals G1, G2, — , Gm may be impressed to scanning-line 3a in 
pulse line sequential at this order. It connects with the drain of TFT30 electrically, and pixel electrode 
9a writes in the picture signals S1, S2, — , Sn supplied from data-line 6a in TFT30 which is a switching 
element when only a fixed period closes the switch to predetermined timing. Fixed period maintenance 
of the picture signals SI, S2, — , Sn of the predetermined level written in the liquid crystal as an 
example of electrooptic material through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed in the opposite substrate (it mentions later). When the 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. The transmission to incident light decreases according 
to the electrical potential difference impressed in the unit of each pixel when it was in ho MARI White 
mode, if it is in NOMA reeve rack mode, the transmission to incident light will be increased according to 
the electrical potential difference impressed in the unit of each pixel, and light with the contrast 
according to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. 
Here, in order to prevent the held picture signal leaking, storage capacitance 70 .is added to the liquid . 
crystal capacity and juxtaposition which are formed between pixel electrode 9a and a.counterelectrode: 
[0051] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a0 is prepared in/the shape of a matrix,, . , v. 
•V v; ; and data-line 6a and.scanningHine. 3a: are prepared resp.ectively:along^±herboundai^..of.>pixel: < eleGtro.de^9a»^ft^jj 
• in every directions w ; r..^ . .- - .^■'U'.^Kr-- ; *v* ^ >-<*.■ ^y^r-i ciy-6-:x^s;v ^ ; w .• .* 'v. - .y '•■ • ■ 

- [0052] Moreover^scanning-line 3a is-arranged so that channel field la' shown in the slash field of a Fig: \; - *. 

■* w Nakamigi riser among^semi-conduetor-layer fta/may be countered; and scanning^lineaSa^functions .as?a^ ^-r : »rav, 
v : i»- gaterielectrode (withfthis .operationrgestalt;. especi -r:Y,:'»; 
as the gate electrode concerned). Thus, TFT30 for pixel switching by whieh<opposite arrangement of the r . . 
* scanning-line Sarwas* carried- out as a gate electrode-is formed in-:the^crpssin^par*^of^scanningrline^3a^:>r--vr-- 
. - andidata-line 6a:-ati channel field-lav respectively..; v - >?j^- li ^^s^i:,;. :t ^.v..j> vv wv^c rv Wl - 

; f . r>* fn <,[0Q53]' As showmin ^drawingi2 tandi drawingc3 ^especially .with this lopefatton fgestafe^ ofi&tiK 
as; an example ofe built-in light^shielding film has:the multilayer* structureit03whieh:>the /laminating f bf ithe t wr, 
>. •»•»•; '.1iSttfitmx7f2nwhich^consistsKof £Erid.£ber£iald/^ 

metal silicide film^containing a refractoryvmetal etc. was carried ~out.* Among.: these? the A 2nd!.film i7 3Jias*a .n 
function as a protection-from-light layer which shades TFT30 from incidents lighfejnraoTFlF I besides the mv?*-i 
function as the capacity line 300 or a fixed potential side capacity electrode of storage/capacitance . 
70 ]30.top: Moreover t the 1st film 72 has> a function as a light absorption layer-arranged, betweenithe 2nd. jr; ' 
film 73 as a protection-from-light layer besides the function as the capacityJine 300 or a fixed potential . 
side capacity electrode of storage capacitance 70, and TFT30. On the. other hand-,. to the' capacity line . . 
300, junction layer 71a by which opposite arrangement is carried out through a dielectric film 75 has a , 
function as a light absorption layer arranged between the 2nd film 73 as a protection-from-light layer 
besides the function as a pixel potential side capacity electrode of storage capacitance 70, and TFT30,t . ' v * 
and has further the function which carries out trunk connection of pixel electrode 9a and the high 
concentration drain field 1e of TFT30. 

[0054] With this operation gestalt, storage capacitance 70 is formed by carrying out opposite 
arrangement of junction layer 71a as a pixel potential side capacity electrode connected to high 
concentration drain field 1e (and pixel electrode 9a) of TFT30, and a part of capacity line 300 as a fixed 
potential side capacity electrode through a dielectric film 75. 

[0055] The capacity line 300 was seen superficially and the part which laps with TFT30 from this main 
track part has projected it under drawing 2 Nakagami including the main track part extended in the 
shape of a stripe along with scanning-line 3a. And TFT30 on the TFT array substrate 10 is arranged to 
the field to which data-line 6a extended to the lengthwise direction in drawing 2 , respectively and the 
capacity line 300 extended in the longitudinal direction in drawing 2 , respectively cross. And by data- 
line 6a and the capacity line 300 which carry out a phase crossover in this way, it sees superficially, the 
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• grid-like protection-from-light layer is constituted, and the opening field which is each pixel is specified. 
[0056] On the other hand, bottom light-shielding film 1 1a is prepared in the TFT30 bottom on the TFT 
array substrate 10 in the shape of a grid. 

[0057] The 2nd film 73 and bottom light-shielding film 11a which constitute an example of these 
protection-from-light layers consist of the metal simple substance containing at least one of refractory 
metals, such as Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), and Pb 
(lead), an alloy, metal silicide, a polysilicon side, a thing that carried out the laminating of these, 
respectively. Moreover, an example slack capacity line 300 of the built-in light-shielding film which 
comes to contain such 2nd film 73 has multilayer structure, since the 1 st film 72 is conductive polish 
recon film, it is not necessary to form from a conductive ingredient about the 2nd film 73 to apply but, 
and if not only the 1st film 72 but the 2nd film 73 is formed from the electric conduction film, it can 
carry out [ low **** ]-izing of the capacity line 300 more. 

[0058] Moreover, in drawing 3 , the dielectric film 75 arranged between junction layer 71a as a capacity 
electrode and the capacity line 300 consists of silicon oxide film, such as comparatively thin HTQfilm.of 
about 5-200nm of thickness, and :LTO film, or a silicon nitride film. As long as membranous. dependability 
is fully acquired from a viewpoint which increases storage capacitance. 70, a dielectric film 75 is so good . 
that it is thin. * . » • \ ; * ; / > , .* ■ ■: . .* . * c 

r.-r >\; [0059]*The 1st:filmr72: which^it»not only ifunctions^as a light absorption Jay.er, but ^constitutes a part ( ;of\ ;;,».; ^in- 
capacity line 300 consists of polish recon film of about 150nm of thickness. Moreoverv the 2nd:film 73. • ; ; * • . 
>••*•:;, , which it not only functions as a fprotection^from-ligbHayer, but, constitutes a part of otherccapacityret^r?- 
v -■• - lines :300 consists of tungsten silicideifiJmi of about t 150nm of thickness. Thus, degradation of a dielectrics xa. ? a 
... ;film^7,5:Gan be prevented; by .constituting .the ctst.film :7<2 >.arranged7at^he^:siderwhich-:±ouches/acdiele;ctri'Grv n» >. 
film 75 from polish recon film, and eonstitutingjunction layer 71a which touches a dielectric film c75^from ; . 
v ; --polish recon filmrFor:example;.if^the^configuration in which the metal^ silicide film is . temporarily-" :.vw^..rr^*«-^r.* 
. . contacted to a dielectric film: 75 isdaken, metals, such as heavy^metal^ will h enter*into a dielectric tfilm>;75 ( 
?&\ k and, the-engine , performance^of ^axdi:eji3 , GittrioifLlmr35»wilLb.e degraded-. Eurthet-mores since/«the^qualityrofea5.cr^i;is3 a 
m * dielectric vfilm J5: willibe>raised withoufeputting^inra: photoresist process saftervformatiomo^^ 

; r .r- dielectric film 75,vit becomes possible >to form^the .dielectric filnm75?.eoncemed' thinly, andpfinally-rstorage - .v . > v 
capacitance 70 can be inereasedtlfu^M r ' i^f .v> ..?n^>t? t -'-r t\i ror* r 

[0060] As shown in drawing 2 andc drawing 3 , data-line 6a is connected to junction layer 71b forctrunk 

a;. , connection through the contact: hole^&1:, and junction layer 71b is further* connected; to Id of -high'j&tseo ,v>sr ?r. 
concentration source fields electrically through. the contact hole 82 among semi-conductor layer ;1a 
which consists of polish recon film. 

[0061] With this operation gestalt, although contact holes 81 and 82 are punctured by different flat- 
surface location, they may be punctured by the same flat-surface location..- In addition, coincidence . 
formation of the junction layer 71b is carried, out from the same film.-as junction layer 71a with many , > ... 
functions mentioned above. 

[0062] Moreover, it is installed in the perimeter from the image display field where pixel electrode 9a has 
been arranged, it connects with the constant source of potential electrically, and let the capacity line 
300 be fixed potential. The constant source of potential of a positive supply or a negative supply 
supplied to the data-line drive circuit (it mentions later) which controls the sampling circuit which 
supplies the scanning-line drive circuit (it mentions later) and picture signal for supplying the scan signal 
for driving TFT30 to scanning-line 3a as a starting constant source of potential to data-line 6a is 
sufficient, and the constant potential supplied to the counterelectrode 21 of the opposite substrate 20 
is also available. Furthermore, in order to avoid that the potential fluctuation does a bad influence to 
TFT30 also about bottom light-shielding film 1 1a, it is good to install in the perimeter from an image 
display field, and to connect with the constant source of potential like the capacity line 300. 
[0063] Pixel electrode 9a is electrically connected to high concentration drain field 1e among semi- 
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conductor layer 1a through contact holes 83 and 85 by relaying junction layer 71a. Thus, if the junction 
layers 71a and 71b are used as a junction layer, even if the distance between layers is long to about 
2000nm, between both is comparatively connectable good in two or more in-series contact holes of a 
minor diameter, avoiding the technical difficulty which connects between both in one contact hole, it 
becomes possible [ raising a pixel numerical aperture ], etching at the time of contact hole puncturing 
runs, and it is useful also to prevention. 

[0064] The electro-optic device is equipped with the transparent TFT array substrate 10 and the 
transparent opposite substrate 20 by which opposite arrangement is carried out at this in drawing 2 and 
drawing 3 . The TFT array substrate 10 consists of for example, a quartz substrate, a glass substrate, 
and a silicon substrate, and the opposite substrate 20 consists of a glass substrate or a quartz 
substrate. 

[0065] Slot 10cv of the shape of a stripe which sees superficially and is extended along with the data 
line is dug in the TFT array substrate 10 (the bottom of drawing 2 Nakamigi is shown by the slash field 
of**). TFT30, junction layer 71b, etc. which, were /formed along with data-line 6a and data-line 6a are. 
embedded in this slot 10cv. Thereby, the level difference between the field where wiring, a component, ■ * * 
etc. exist in the band-like plane region perpendicularly extended along with data-line 6a, and the field 
not existing is eased, and a poor image, such as poor. orientation :of the liquid crystal which finally • * 
: originated in the level difference;.can be ^reduced .^Oni»the other handuin^theiband-like/plane region err ^wc.y.uujlii 
horizontally extended. along with scanning-line 3a; when two or more, electric conduction film, such-as ■, 
the upper part of sScanningHine 3a and .scanning-line Sa or light-shielding filmd l arby.which the •» <•.: 
laminating, was carried out caudad, the, capacity JinerS.OO, and junction, lav^er ,7.1 a; :exists, • the :substrate~v * ; 
•front face of pixels .-v.awzg • 

effectiveness by^such a ^configuration and *this' is^behind explained in full' detail with^reference to drawing h 

Q^frOFTV" drawing' ** "' * " r ' r M '* r -rT: ? * v "V^"'? -<yuy\^.< • •♦ • ' iT'^S 1 .'*- "w* 1 ' '." '•'*" *.\-r: t;~C.-r- /. 

, [0066] As shown in drawing 3 ^pixel electrode ;9Sa As prepared in, thieiTF.T;~array .substriate 4.0,^and the-^ ...n ::a« , 
v:orientation film/~1;6^ 

.performed is formed Mira^th.erhottom%Pixebelectrdde!i9.a3lconsists pfetransparentccoaductivejfilm^.suchiase 
pfo&exampletfETO^^ 

a s f or example,^ polyimide: films • *• -< •« « : t •rv'.-x&wz&s &*> ^>;3r»«iie}.-rjior^mw.^ -rr.. in 

[0067] On the other hand, it crosses to the opposite substrate 20jall over the,t the -counterelectrode 21 *. : :%n 
is formed, and the orientation film 22 with which predetermined orientation processing of rubbing .» 
^processing etc. was ; performed is . formed :in>therb.ottom. A counterelectrode- 21. consists of transparent' . i ' .v - 
conductive film, such as for example, ITO film. -Moreover, the orientation film 22 consists of organicfilrrii 
such as polyimide film. 

[0068] You may make it prepare the light-shielding film of the shape of the shape of a grid, and a. stripe . 
in the opposite substrate 20. It can prevent more certainly that the incident light from the opposite : 
substrate^O side invades into channel field -1a', low concentration source field lb, and low concentration 
drain field 1c by the light-shielding film on the opposite substrate 20 concerned with the capacity line 
300 and data-line 6a which constitute a protection-from-light layer from taking such a configuration like 
the above-mentioned, furthermore, the field where incident light is irradiated to the light-shielding film 
on such an opposite substrate 20 at least — high — it serves to prevent the temperature rise of an 
electro-optic device by forming by the film [ **** ]. In addition, in this way, the light-shielding film on 
the opposite substrate 20 is formed so that it may be located inside the protection-from-light layer 
which sees superficially preferably and consists of a capacity line 300 and data-line 6a. Thereby, the 
effectiveness of such protection from light and temperature rise prevention is acquired by the light- 
shielding film on the opposite substrate 20, without lowering the numerical aperture of each pixel. 
[0069] Thus, between the TFT array substrates 10 and the opposite substrates 20 which have been 
arranged so that pixel electrode 9a and the counterelectrode 21 which were constituted may meet, the 
liquid crystal which is an example of electrooptic material is enclosed with the space surrounded by the 

-12- 



- below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 
[0070] Furthermore, the substrate insulator layer 1 2 is formed in the bottom of TFT30 for pixel 
switching. The substrate insulator layer 12 has the function to prevent degradation of the property of 
TFT30 for pixel switching with the dry area at the time of polish of the front face of the TFT array 
substrate 10, the dirt which remains after washing, by being formed all over the TFT array substrate 10 
besides the function which carries out layer insulation of TFT30 from bottom light-shielding film 1 1a. 
[0071] In drawing 3 TFT30 for pixel switching It has LDD (Lightly. Doped Drain) structure. Channel field 
1a' of semi-conductor. layer 1a in which a channel is formed of the electric field from scanning-line 3a 
and concerned scanning-line 3a, 1d list of high concentration source fields of low concentration source 
field lb of the insulating thin film 2 containing the gate dielectric film with which scanning-line 3a and , 
semi-conductor layer l a are insulated, and semi-conductor layer J a and low concentration drain field 1c, 
and vsemirconductQK.Hayer. 1 a is equipped with high' concentrationdrainafield;ile..uy^;^M.:?r >..-s u».u< *v. 
u , [0072]<On scanningrline 3a, the 1st interlayer insulation film 41 with:;which the- contact hole -83 which ■„;-... >,\ < 

. r: , leads ito the contact, hole 82 and high concentration: drain field te;>which lead Jtor.td -of high concentration , <r . 
" -\ 'i -.' , source >fields was^punctured respectively is formed, v . jwt'.vy&si&isve: ■x&rix-z-nrw&v- * -n Mauw.*.*;' * ±tv 

^ ix,>- v. [00.73]: Omthevl st^ interlayer insulation .film^4it>the capacity. line.SOO^is formed at junction flayer? 71 a^and*t:,i^w 
* ~7tb;list, and the< 2nd interlayer insulation film 42 with which the contact hola.8J and contact hole:B5.i:. - - ■ 

-which lead to the junction layers 71a and 71b, respectively were , punctured respectively is formed on ^ > - 

.L ■* -'ic .';these: r ',v5i V* '-jTM w 4 \<\*M u&'V*.:** ■ v • > < •>*:<•.; t. ■ ■ . teTifi&tf; . . ■■■ ■ •*.*>« ; '-. v r, *y •../,, - ^ » 

Vi w £00iZ4j>Iri ^addition? withethis voperation^gestaltAactivation of the ipnJ poured^ intohthe^polishirecon frlm?;^ -x^^u^ ? 
N.^ ? t? f v^cwhicteconstitut 

; * vv* ^ oihernJaandsfryo^^ 

relaxation of the stress produced -near the interface of the capacity :liner300 by^not?,performing-such • ir--. ^.1 > 
. v. baking torthe. 2nd interlayer insulatiomfilm 42. . .r ». t 1 .k®hx%ao -e .«.*va o f ;-a*v.v.-. oc.' r .ir. -:- 

[0075] Data-line 6a is formed on the 2nd interlayer insulation filmi 42;;and,the 3rd interlayer insulation 
~ : : film 43 with >which- the. contact ,hole 85 which leads to junction layer^74avwas formed is.formed on these. ■..-,«•-.; ■•*' 
Pixel, electrode 9a is prepared in the, top face of the 3rd interlayerJnsulation .film, 43. constituted in this 
way. 

[0076] According to this operation gestalt constituted as mentioned above,Jf incident light tends to . . * 
.. carry out incidence channel field 1 a' x>f TFT30, and near the from the opposite substrate 20 side, it will 
shade by example slack capacity line 300 (especially the 2nd film 73)iof\data-line 6a and a built-in light- 
shielding film. On the other hand, from the TFT array substrate 1 0 side, if return light tends to carry out 
incidence channel field 1a' of TFT30, and near the It shades by bottom light-shielding film 11a (in 
combining two or more electro-optic devices by the projector for the color displays of a double plate 
type etc. through prism etc. and constituting one optical system especially), since the return light which 
consists of an incident light part which runs through prism etc. from other electro-optic devices is 
powerful, it is effective. . And absorption removal of data-line 6a which consists of aluminum film of a 
high reflection factor, internal reflection light, multiple echo light generated when a slanting return light 
carries out incidence to the inside (namely, near front face facing TFT30) of the 2nd film 73 which 
consists of comparatively high refractory metal film of a reflection factor, etc. is carried out by the 1st 
film 72 as a light absorption layer, and junction layer 71a. These results, most things which the property 
of TFT30 deteriorates by optical leak are lost, and very high lightfastness is acquired with the electro- 
optic device concerned. 
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• [0077] Although the configuration which uses the capacity line 300 containing the fixed potential lateral 
electrode of storage capacitance 70 as a built-in light-shielding film is adopted with the operation 
gestalt explained above, it is also possible to constitute the pixel potential lateral electrode of storage 
capacitance 70 as a built-in light-shielding film, or it is also possible to constitute the junction layer 
which carries out trunk connection of pixel electrode 9a and TFT30 as a built-in light-shielding film. 
What is necessary is just to form a pixel potential side capacity electrode or a junction layer from 
conductive, light-shielding films, such as refractory metal film, in any case. Moreover, it is good also as a 
capacity line which forms both the 1st film 72 and the 2nd film 73 from polish recon, and has the 
function of a light absorption layer. 

[0078] Next, the operation effectiveness by the configuration and this which the substrate front face of 
pixel electrode 9a can be heaping up from drawing 4 to the abbreviation trapezoid along with scanning- 
line 3a with reference to drawing 10 is explained. Drawing 4 is the B-B' sectional view of drawing 2 here. 
Drawing 5 is the diagrammatic top view of the pixel electrode in which the electrical-potential- 
difference polarity in each, pixel electrode 9a in the scanning-line reversal drive method used with, an 
operation gestalt and the field G1 which horizontal electric field produce are shown. In addition, in order 
to make each class and each part material into the magnitude of extent which can.be recognized on a 
drawing, scales are, made to have differed for each. class or every each part material »in drawing 4 . » - ~ 

. [0079]vAs shown in . drawing 4 ,, the, substrate; front face of pixel electrode 9a;ini-the JET array substrate ^ v 
10 is rising to the; abbreviation trapezoid in the cross section perpendicular to seanningTline. 3a atJthe, n. .. . ^ 
scanning-line 3adist corresponding' torexistence of light-shielding film ,1<1a as eleetnicvconduction ■■rfilm/j^-koV'e* 
■ junction layer 71a,the capacity line 300,- and -light-shielding film 41a, >and vthe-climax^sectipn-' 40.1.:»oMhej- r>-x< • ^ 
; shape of a bank^extended along^with>scanning-line^3a is formed.,.An;d^ pixel. electnodei9a:;which .^cydinsHnvi 

the. direction^of;data-line, 6a each other is formed until it results on- top-face 40i31: .in the climax- section. <; 4.o".-. 
- 401 of an abbreviation^trapezoid: -* ^- > >. - ~"r.'?~;-v.~ . ; ^ .; :v . . ^ .h^^«v^*'^v^ - 

[0080] With reference to drawing 5 , the relation of the electrical-potentialr-difference polarity: of pixels 
i ., % 4 /;eleetrode,9a;an_d^^ field in*the;scahning^line^ 

« i^>^ :/,\method5adopted^witjh this^operation^ge^taltmhtch adjoin ^each otherascexplainedherie.vm^^^^ 

v..c; v : ... . EOOBil J Namely ,*aS'*show.n:dn/^^ rJx^\ 
natural number), watch,* or .the picture signal; of.aiframe, it is not reversedt and pixel, electrode>9a 'drives 

i the polarity of liquid cry stak.driver voltage ^shown by, + or - in every pixel electrode:,9a- with the same, v.* <-:>*»':^< 

polarity for every line As shown in drawing 5 (b) after that, it faces displaying the n±1st . fields or the -* 
.picture signal, of onevframe.vThe. electrical-potentiakdifference polarity of the- liquid; crystal .driver?. - . , 
voltage in each pixel electrode 9a is reversed, during the period which displays these . n+l st, fields or the. 
picture signal of one frame, it is not reversed and pixel electrode 9a drives the polarity of liquid crystal 
driver voltage shown by + or - in every pixel electrode 9a with the. same polarity for every Jine. And the . 
condition which showed in drawing 5 (a) and drawing 5 (b) is repeated with. the 1 field or the period . of , 
one frame, and the drive by the scanning-line reversal drive method in this operation. gestalt is - /. . < : > - 
performed. Consequently, according to this operation gestalt, image display by which the cross talk and . 
the flicker were reduced can be performed, avoiding degradation of the liquid crystal by direct-current- 
voltage impression. In addition, according to the scanning-line reversal drive method, compared with a 
data-line reversal drive method, it is advantageous at the point which does not almost have the cross 
talk of a lengthwise direction, and the field which horizontal electric field generate is fundamentally 
advantageous at few points compared with a dot reversal drive method. 

[0082] By the scanning-line reversal drive method, the generating field C1 of horizontal electric field 
always serves as near the gap between pixel electrode 9a which adjoin a lengthwise direction (the 
direction of Y) so that drawing 5 (a) and drawing 5 (b) may show. 

[0083] Again, if it drives by the scanning-line reversal drive method by this operation gestalt in drawing 
4 , in the generating field C1 of the horizontal electric field which met scanning-line 3a in this way, 
vertical electric field are locally strengthened according to height h of top-face 401 T in the climax 
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section 401. Therefore, the bad influence by the horizontal electric field in the generating field C1 of 
horizontal electric field can be reduced fundamentally (that is, in the generating field C1 of the horizontal 
electric field concerned, the bad influence by horizontal electric field can be reduced by strengthening 
vertical electric field relatively to horizontal electric field). 

[0084] Next, with reference to drawing 10 , consideration is added from drawing 6 about the orientation 
condition of liquid crystal molecule 50a in descending slope 401 D of the climax section 401 
corresponding to the near oblique side of an abbreviation trapezoid which grinds with uphill slant-face 
401 U of the climax section 401 corresponding to the near oblique side of an abbreviation trapezoid 
which grinds in the direction shown by the drawing 4 Nakaya mark DR to the orientation film 16 at the 
time of performing rubbing processing, and serves as raising, and serves as lowering. Drawing 6 to 
drawing 10 shows here in [ in the sense of each rod in which each liquid crystal molecule 50a is shown 
in the cross section corresponding to the B~B' cross section which showed the orientation condition of 
liquid crystal molecule 50a when rubbing processing is performed to the right from ****** to drawing 4 ] 
graph as well as [ in the diagrammatic Fig. which is in the bottom, respectively ] drawing 4 , and the . 
graph which is at these bottoms shows the degree (permeability) of the optical omission in each v i v « 
horizontal position, respectively. 

[0085l Prawing 6 shows, the orientation condition of liquid crystal molecule. 50a in case it rises like this 
operation gestalt and the^edge.,of.<pixehele.Gtrodev9a--is- arranged on,.top:rrface/400iiof the.seotio.n.4Mv.^o^-»/- 
- f , 10086] Drawing 7 shows the orientation condition of liquid crystal molecule 50a in case the edge of pixel / am^ts 
[-?•••• . i> electrode 9a is arranged to the location::comparatively.near top vface^OIT* of .the; climax section.^Otfoon .i^iopu- 
f ; - uphillvslant-face 401 U of the climax? sectionv40ti and descending;slope;:401 D ; respectively. > -c/t -<--r*vz s^ya^y-v^ 1 
<f»H-\v; fa [0087] ?Drawing 8 shows the orientation condition of liquid, crystal mol.ecule\50a in case the< edge of :pixel 
v r v electrode- 9a is arranged to the location ^comparatively near the pars.vbasilaris-ossis.occipitalis€.of-the^'i«^;'.^^ *."v. 

climax section 401 on uphill slant-face 401 U of the-climax section-401^and'descending.slope-:40d:D^^ I ^-■*-r: t ^:'.•^ 
r >.\ respectively. , , i . ,^ ?, : r v ' <> ••• ' • i^^ea^ fc.'y _ • • ■ : v *;♦><■;;'. v> .. 

>\ v;;y^[QQ88]j Drawing> 9 showsv;the orientation?:comditionvof liquid crystalumoljecule r .5Qa jn*case?.there:Js.5 , nothi.mg^r^raii}i 
:>. ; -mv ? abjOUt^the climax seetion ;401 t :^e^ Pessm ^n^:«* -nf:^-* *> ~ ^a^&tf cw^^-cm^^T^o^^^ xvm* ^-^ctt 
h^'v£Q0S9] vDrrawing^^ crysjalyrnpl^cjale^50a fecaseithesexdgeiM^^ 

h vpixeh electrode 9a -is-, arranged, caudadtofthexclimax section 401 f ^-x: . »c; s - . ;-v- ;; ^^.te^.:c'^'.Lr 

* t * , [0090] As shownin- drawing. 8 from / drawing* 6 y near the edge of uphill slant-face •401Udocatedtiniidro^;!>' ! &c-.r 
upstream of the direction of rubbing; and pixel electrode 9a, the inclination inclination of liquid crystal 
molecule 50a by rubbing processing <and<the inclination inclination of the, liquid crystal' molecule by.&&z$*4*ii\ 
horizontal electric field are in agreement in general (that is, the inclination which both inclines Jn a . * 
drawing Nakamigi side is shown). For this reason, the surface of discontinuity between liquid crystal 
molecule 50a from.whichan inclination inclination differs is not produced, on the other hand,; descending 
slope 401 D located in the downstream of the direction of rubbing, and near the edge of pixel electrode - 
. 9a The inclination inclination of liquid crystal molecule 50a by rubbing-processing, and the inclination 
inclination of the liquid crystal molecule by horizontal electric field It is reverse one (that is, the latter is 
the inclination to make a liquid crystal molecule incline on left-hand side, and the former is the 
inclination to make right-hand side incline), and the surface of discontinuity between liquid crystal 
molecule 50a from which an inclination inclination differs is generated in the location P1 (refer to 
drawing 6 ), the location P2 (refer to drawing 7 ), and the location P3 (refer to drawing 8 ), respectively. 
[0091] Moreover, as shown in drawing 9 , when there is no climax section 401, near the edge of pixel 
electrode 9a located in the upstream of the direction of rubbing, the inclination inclination of liquid 
crystal molecule 50a by rubbing processing and the inclination inclination of liquid crystal molecule 50a 
by horizontal electric field are in agreement in general. For this reason, the surface of discontinuity 
between liquid crystal molecule 50a from which an inclination inclination differs is not produced. On the 
other hand, near the edge of pixel electrode 9a located in the downstream of the direction of rubbing, 
since the inclination inclination of liquid crystal molecule 50a by rubbing processing and the inclination 
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- inclination of liquid crystal molecule 50a by horizontal electric field are reverse, the surface of 

discontinuity between liquid crystal molecule 50a from which an inclination inclination differs has been 
generated in the location P4. 

[0092] Furthermore, as shown in drawing 10 , even if there is the climax section 401, when [ that ] the 
edge of a pixel electrode is located caudad, the inclination inclination of liquid crystal molecule 50a by 
rubbing processing and the inclination inclination of liquid crystal molecule 50a by horizontal electric field 
are in agreement near uphill slant-face 401 U located in the upstream of the direction of rubbing in 
general. For this reason, the surface of discontinuity between liquid crystal molecule 50a from which an 
inclination inclination differs is not produced. On the other hand, near descending slope 401 D located in 
the downstream of the direction of rubbing, since the inclination inclination of liquid crystal molecule 50a 
by rubbing processing and the inclination inclination of liquid crystal molecule 50a by horizontal electric 
field are reverse, the surface of discontinuity between liquid crystal molecule 50a from which an 
inclination inclination differs has been generated in the location P5. 

[0093] As shown in drawing 10 from drawing 6 since the orientation condition of liquid crystal molecule 
. 50a is uncontrollable by vertical electric field, in the generating field of horizontal electric field, the 
optical omission is caused as the primary poor display by horizontal electric field, or a malfunction. And 
the peak of the optical omission is located, in the center of the gap between , pixel, electrode 9a which > ..u*. ■-. 
• ~<. adjoin eachvother, as,.shown in the characteristic curve C1 (refer tot drawing 6 *),:the >characteristic^curve; 

<,G2 (refer to drawing J );^the characteristic curve,.C3 (refer to drawing the characteristic curve G.4 ws- r a : 
„ prefer, to drawing-9; ), and characteristic curve G5 :(refer to drawing* 1.0 Xof an .optical omission,, v ^ v ; , „ v^rvn r 
•c^-v- ; respectivelyxOn the , other, hand-the optical omission is caused as Jthe seeondaryjpoor. display byw> m : a : 
.; vv . * horizontal electric?field^ or a. malfunction. by^the su of discontinuity.generated in-theilocation Rita :: ■-■> ,.\ \d 
t (refer to drawing h6^ )iin>; the downstream, the location,:P2 (refer to drawing 1 ); the .location. P3 (refer to . lu'^v; 
drawing 8 •),- the, location- P4 (refer to drawing ^9 -v) t ^and location PS^refer to drawing 40 ); of rubbing y '^>'r- 
processing, respectively.; ?■ . ■ ■ . • : • • . c , , & ,^{^;i:^ : v 

; ^pjxel';:electrode^9a)»tbe:.:sectioraA40Jds^formedi and .the edge of pixebeleetrode t9a;is formed ~om:top7face>*nfe#n. m 
vtj;;; ^, ^ the edgeiOfipixeL^electnode^9a^y^narro 

„ - ^distance of-pixe I, electrode 9a and. a.counterelectrode* 21 (refer ,to vdrawing ? 3 , IKacGordingcto height h .of = • 

^top-face. 401 T, vertical electric field can be, strengthened locally$ andrthe peak ofathe .specially selected •; ■>.-, 

curve C1 is low suppressed in drawing 6 . .That is; the malfunction secondary [ primary ] by the 
^horizontal electric field mentioned. above rcan-.be reduced fundamentally.- ,v.;^. <v\ . • ; ;:v.v ?\ - 

[0095] And although surface of discontinuity is generated in the- location PI, since the edge of pixel , tl 
electrode 9a in the. descending slope 401 D side is arranged on top-face 401 U, the location P1 of the 
surface of discontinuity concerned will be located in the plane region of descending. slope, 401 D. That is, 
it becomes possible to overlap the. plane region which the primary malfunction by the horizontal electric 
field in the generating field of horizontal electric -field, and in addition, the secondary . orientation (the - 
poor) of liquid crystal molecule 50a resulting from the irregularity of the thickness of the liquid crystal 
layer 50 and the secondary malfunction by the horizontal electric field in surface of discontinuity 
generate so that the characteristic curve C1 shown in drawing 6 may show. 

[0096] Therefore, if it sees superficially, and it rises and the section 401 is hidden by the capacity line 
300, light-shielding film 11a, etc., the before-it-happens prevention of a poor display, such as an optical 
omission, arising by the malfunction secondary [ primary ] by horizontal electric field can be carried out. 
[0097] On the other hand, if the edge of pixel electrode 9a in the descending slope 401 D side is not 
arranged on top-face 401 U as shown in drawing 7 and drawing 8 , so that characteristic curves C2 
(refer to drawing 7 ) and C3 (refer to drawing 8 ) may show The primary malfunction by the horizontal 
electric field in the generating field of horizontal electric field not only becomes large, but From the field 
which the primary malfunction by the horizontal electric field in the generating field of horizontal electric 
field produces, the location P2 (refer to drawing 7 ) and location P3 (refer to drawing 8 ) which the 
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1 secondary malfunction by the horizontal electric field in surface of discontinuity generates will separate. 
It will stop for this reason, being able to carry out before-it-happens prevention of an optical omission 
arising by the secondary malfunction by the horizontal electric field in surface of discontinuity only by 
coming to have a peak independently, and the secondary malfunction by the horizontal electric field in 
surface of discontinuity seeing superficially, rising, and hiding the section 401 by the capacity line 300, 
light-shielding film 1 1a, etc. 

[0098] Furthermore, since it cannot rise and distance of pixel electrode 9a and a counterelectrode 21 
(refer to drawing 3 ) cannot be narrowed in near the edge of pixel electrode 9a according to the height 
of the section 401 when pixel electrode 9a is not formed on this even if the climax section 401 is not 
formed or it is formed as shown in drawing 9 and drawing 10 , vertical electric field cannot be 
strengthened locally. For this reason, as drawing 9 and drawing 10 are shown in the specially selected 
curves C4 and C5, the malfunction secondary [ primary ] by horizontal electric field will become very 
. large. Furthermore, it will separate also from the location P4 (refer to drawing 9 ) and location P5 (refer 
to drawing 10 ) which the secondary malfunction by /the horizontal, electric field in surface, of. 
discontinuity generates greatly from the gap. between pixel electrode 9a.\It.will stop for this reason, 
being able to carry out before-it-happens prevention of an optical, omission arising by the secondary, 
malfunction by the horizontal electric field in surface of discontinuity only, by seeing superficially and, > . 

.u: v. hiding the gap (in/the: case; of drawing 9 J3>o 9): or the climax sectional, (in -the case of, drawing .10 ) ft , 
t;^. between pixel electrode, 9a ;by the capacity line 300,Jight-shieldimg*film/l la^etc&w l ; ^ w u***^r^.wi-.-. - 
: . [0099] :As :explained with reference to drawing. 10 from drawing 6 >above,\ according»;to this operation 

» •.. gestalt which has^he **** configuration ishown:in drawing 4 , theyp'.oor.;display^resultingtfrom',the.',p.o.o.r ; > 

„ -;. -u orientation of liquid icrystah is reduced^and, .finally ., a bright high-definitiomimageican 

[0100] And since scanning-line 3aJs: used for the capacity line 3-0Oiwhichr serves as a top light-shielding .. : 

. , * film;, junction* layer 71 a T and the electric^conduction-film list light-shielding-film-14a Included and the ^ ^ - 

exclusive film for climax section 401 formation is not formed with^thisi operation; gestalt in-order to heap . 

lia a* c vupRtbeielimax^ structure^ands aaiimanufactu^evproc.e:sstcanbb^u > * ? u 

^r^iv: cva1^ainedp.and^it:jsL\ve^advantage:Qus i !Oim : axfc&fy^ 

- .-,<•. asia.top light-shielding:film is^formed: more, broadly than other electric conduction, film .eontainingithe 
• -i scannings-line. 3a^by* which the: laminating- was carried out caudad^Forcthisf reason, ^FFTSO can be., .r-^rr-^ o 

. certainly covered from the upper part by the capacity line 300. Only: a part . with .the wide width of face 
.■ . of -the ^capacity line 300. which' is in coincidence at the bottom can^.smooth beginning and the- end; of the . ;• 
. inclination of uphill slant-face 401 U of the climax section 401 , and descending slope 401 D. 

[0102] furthermore — this operation gestalt — especially — the. tilt angle of both the oblique sides . of 
the climax section 401 — - a. phase — it is equal. For this reason, it rises, the edge of pixel electrode 9a 
which adjoins each other on the. climax section 401 can be arranged to the symmetry at the both, sides 
of the section 401 , and it becomes possible to rise and to locate <the .generating peak of horizontal 
electric field on top-face 401 T of the section 401. Therefore, a wrap light-shielding film enables the field 
which horizontal electric field generate to cover certainly in the climax section 401. 
[0103] (The 2nd operation gestalt) Next with reference to drawing 1 1 , explanation is added about the 
2nd operation gestalt of the electro-optic device of this invention. In addition, since the 2nd operation 
gestalt was able to be enlivened to the abbreviation trapezoid along with the scanning line in the above- 
mentioned 1st operation gestalt, and it rises and it is related with the section, it explains only the 
configuration of the climax section. About other configurations, it is the same as that of the case of the 
1st operation gestalt mentioned above. It is the sectional view showing the climax section of the 2nd 
operation gestalt in the cross section corresponding to the B-B' cross section which showed drawing 1 1 
( a ) " drawing 1 1 (c) by drawing 4 , respectively here. 

[0104] The 2nd operation gestalt controls the inclination of the climax section by changing the width of 
face of two or more electric conduction film. 
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[0105] Namely, as shown in drawing 1 1 (a) - drawing 1 1 (c), respectively, while one side consists of the 
scanning line, the laminating of two or more electric conduction film 501 and 502 is carried out, and, as 
for the climax sections 402-404, it comes to carry out the laminating of the interlayer insulation film 503 
to the upper part. 

[0106] And like the climax section 402 shown especially in drawing 1 1 (a), even when the width of face 
of the electric conduction film 501 and 502 is the same, it is good. 

[0107] however, the climax section 404 shown in the climax section 403 or drawing 1 1 (c) shown in 
drawing 1 1 (b) — as for the width of face of the electric conduction film 501 and 502, it is [ like ] 
desirable that it is different from each other. Thus, if constituted, according to a difference of the width 
of face between the electric conduction film 501 and 502, the inclination of the climax section 404 or 
the oblique side of 405 can be made loose. For this reason, while being able to perform rubbing good 
near the lower limit of an oblique side, it can prevent the part from which the inclination inclination of 
liquid crystal changes to discontinuity steeply near the lower limit of an oblique side occurring. 
[0108] In addition, in this operation gestalt, if the laminating of the interlayer insulation film is carried out 
between the electric conduction film 501 and 502, both can be used as different wiring,- an electrode, etc. 
[0109] (The 3rd operation gestalt) Next with reference to drawing 12 , explanation is, added about the 
3rd operation gestalt of the electro-optic device of/this invention. In addition,, since the 3rd operation _ 
gestalt was able } tovbe? enlivened- to the abbreviation trapezoid along:with :the scanning line in the^above- .m. 
mentioned 1st operation gestalt, and it rises and itJs related with. the. section; ^explains only the • * 
. configuration of the ^climax section.rAbout other configurations, it is the same.asuthat -of the case: of the. u : v 
-1st operation gestaltvmentioned-.above/.It'Js the sectional view showing the. climax^section of the^3rd ^ ^ 
i; operation gestaltiin the cross; section.:corresponding< tor the B-B; crossisection vwhich showed, drawing d:2 :; .v^a* 
(a)r- drawing 1 2 iCd)> by. drawing.4 respectively :here.,. v - - r -vC--. k^^Vi^;**- . * v 1 ,.. .■■:« 

.[01 10] The 3rd operation- gestalt is controlled by changing the configuration -or thickness- of **.*******5jc- » , 
by which the laminating; was carried out above the scanning line in the. inclimationrofthe climax section. >•>;:.'.&. 
>■ [01,1 <1 J vThatMs;s;as;csh^ 2 (d),. respectively ^therrelectKic^Gonduptiom 

^with .which the climax 'sections :4Q5-£08' consist-of the, electric conduction film or:the scanning dine byui c^nmsx 
^which the /laming is formed:*on:the?dnte£layarum 

-.-.and the interlayerdnsulation film- 602 is: formed ;above the electric conduction film; 603:. i:^ $ v..*^ * ..v,-an s« 
: [01 12] And the?>interlayer insulation film 602 may break off around the. climaxvse.ctiom405 like, the climax.:v;a 
section 405 shown especially in drawing 12 (a). 

-.[01 13] However, as for an interlayer insulation film 602, being spread: and formed^around the.climax . 
section 406 is desirable like the.climax section 406 shown in drawing 12 (b). Thus/ if constituted,, 
according to the thickness of an interlayer insulation film 602, the inclination of the oblique side of the 
climax section 406 can be made loose. For this reason, while being able to. perform rubbing good near 
the lower limit of an oblique side, it can prevent the part from which the inclination inclination of liquid 
crystal changes to discontinuity steeply near the. lower limit of an, oblique side occurring. . , * 
[01 14] Moreover, an interlayer insulation film 602 may be thinner than the thickness of the electric 
conduction film 603 like the climax section 407 shown in drawing 12 (c). 

[01 15] However, as for an interlayer insulation film 602, what is thicker than the thickness of the electric 
conduction film 603 is desirable like the climax section 408 shown in drawing 12 (d). Thus, if constituted, 
according to the thickness of an interlayer insulation film 602, the inclination of the oblique side of the 
climax section 406 can be made loose. 

[01 16] (The 4th operation gestalt) Next with reference to drawing 1 3 , explanation is added about the 
4th operation gestalt of the electro-optic device of this invention. In addition, since the 4th operation 
gestalt was able to be enlivened to the abbreviation trapezoid along with the scanning line in the above- 
mentioned 1st operation gestalt, and it rises and it is related with the section, it explains only the 
configuration of the climax section. About other configurations, it is the same as that of the case of the 
1st operation gestalt mentioned above. It is the sectional view showing the climax section of the 4th 
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operation gestalt in the cross section corresponding to the B-B' cross section which showed drawing 13 
by drawing 4 here. 

[01 17] The 4th operation gestalt is a **** thing which rubbing grinds the tilt angle of the slant face of 
the climax section, grinds it a raising side, and is different from each other by the lowering side. 
[01 18] Namely, as shown in drawing 13 , the laminating of two or more electric conduction film 701 and 
702 with which one side consists of the scanning line is carried out, and, as for the climax section 409, it 
comes to carry out the laminating of the interlayer insulation film 703 to the upper part. 
[01 19] And by carrying out the laminating of the electric conduction film 701 and 702 with which 
especially magnitude differs to right-and-left asymmetry, it consists of tilt angles theta 1 of an uphill 
slant face so that the tilt angle theta 2 of a descending slope may become small. On an uphill slant face, 
even if it enlarges the tilt angle theta 1 in this way, surface of discontinuity is not produced. On the 
other hand, in the descending slope whose tilt angle is a side sensitive to a poor display, making the tilt 
angle theta 2 small in this way and the poor display which are generated as a whole can be reduced. t 
Furthermore, in order to store the climax section 409 in the limited width of face in a substrate.top field, 
it is effective to enlarge the tilt angle theta 1 which is not sensitive to a poor display in this way* to rise, - 
and to make the section 409 narrow. . 

[0120] In addition, in this operation gestalt, if the. laminating of the. interlayer .insulation film is carried out, 
between the electric conduction,film 701 and 702, .both can be used as ^different wiring,:an,electrode ; eteii . 
[012:1] (The 5th operation gestalt) ANext with. reference to drawing 1:4 , explanation, is, added* aboufrthed t a,h>>; - 
5th operation gestalt of the electro,Toptic:device of this invention.vln addition,. since ±he 5th operation ov - 
gestalt was able toibe enlivened to the abbreviationr±rapezoid .alp.ngaw.ith ;the scanning line in the above-^y v • & 
mentioned -1st operation gestalt,- and: it rises , and itds related with the section, it^explains;pniy>theii^; ?; -mr^-:~ »• 
configuration of the climax section. About other configurations, it.Jsvithe.same as ^that of the caseaof ;the ^ > 
.1st operation gestalt mentioned^ abover-It-is -the sectional view whiclr .drawing 44 -expands the^climax--— - % — 
• section in the 5th operation,*gestalt:in f the cross section corresponding to the B-B' cross section^shown v 
; by, drawing A >here;^and:ds showna& ctf^ tx. ; ;6j#frt^u**.'0&:.; zxyuteu ,Mt 

o[O;122]%TheK5th::operati0nLgestateis ithe^averag^tiltsangle [ in ;/ 'for;a<c^ 
£ and*tfoerthing w^ angle£ofj#*eiclimaxisectto 
[0123] That is, as shown in drawingjM a ,thetaais set as 80 or less^degrees whenever average i-tilt^f^^; 
wangle-/ which equalized the Jrregularity^of thergoing-up slant face pf-the shape ?pf a near curvei whichfV^;"* -.v^x 
rubbing processing grinds the climax section 410 and serves as raising ]. Thus, if constituted, it becomes . 
possible to perform rubbing proeessingfgood? and the orientation- condition of. the liquid crystal in the :-.v.« 
going-up slant face concerned can. be. controlled by the going-up slant face which rubbing processing. . 
grinds and serves as raising good. -. 

[0124]. Under the present circumstances, it, starts and it is desirable to constitute [ whose include-angle 
thetab is 90 or less degrees (that is, it. is not a back taper) ] like on the. slant face of the climax section. 
410. Thus, if constituted, it will become possible to perform rubbing processing much more good on, the 

going-up slant face which rubbing processing grinds and serves asraising. 

[0125] By carrying out the laminating of many conductive layers with each operation gestalt explained 
above, as shown in drawing 3 Although it is easing by digging stripe-like slot 10cv which met [ that a 
level difference arises and ] the data line at the TFT array substrate 10 in the field in alignment with 
data-line 6a in the substrate side (namely, front face of the 3rd interlayer insulation film 43) of pixel 
electrode 9a It changes into this, or in addition, the substrate insulator layer 12, the 1st interlayer 
insulation film 41, the 2nd interlayer insulation film 42, and the 3rd interlayer insulation film 43 may be 
trenched, and flattening processing may be performed by embedding wiring and the TFT30 grade of 
data-line 6a etc. 

[0126] Furthermore, although TFT30 for pixel switching has LDD structure with the operation gestalt 
explained above as preferably shown in drawing 3 , you may be TFT of the self aryne mold which may 
have the offset structure which does not drive an impurity into low-concentration source field 1b and 
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" low-Concentration drain field 1c, drives in an impurity by high concentration by using as a mask the gate 
electrode which consists of a part of scanning-line 3a f and forms the high-concentration source and a 
drain field in self align. Moreover, although considered as the single gate structure which has arranged 
one gate electrode of TFT30 for pixel switching among 1d [ of high concentration source fields ], and 
high concentration drain field 1e with this operation gestalt, two or more gate electrodes may be 
arranged among these. Thus, if TFT is constituted above the dual gate or the triple gate, the optical 
leakage current of a joint with a channel, the source, and a drain field can be prevented, and the current 
at the time of OFF can be reduced. 

[0127] Furthermore, although pixel electrode 9a consists of a transparent electrode with the operation 
gestalt explained above again, it is also possible to constitute a pixel electrode from a reflector and to 
consider as the electro-optic device of a reflective mold. Also in this case, the poor orientation of liquid 
crystal can be reduced and the electro-optic device of a reflective mold can realize bright high- 
definition image display. 

[01 28] -(The whole electro-optic device configuration) The whole electro-optic device configuration 
; constituted as mentioned above is explained with reference to drawing 15 and drawing 16 . In addition, 

drawing 15 is the top view which looked at the TFT array substrate 10 from the opposite substrate 20 
side with each component formed on it, and drawing 16 is the H-H'. sectional view of drawing 15 . ^ 
u. .. v [0.1:29] In drawing .15 ., on the TFT, array substrate: 10; the sealant 52ds formed; along .the edge and.the^u^.: 
. . . light-shielding film 53 as a frame which specifies.the; circumference .of image display/field: 1 0a> is formed: a 
-;j -i. in-parallel to. the inside. The data-line drive circuital Otlv.and the extemahcircuit connection terminal 102 » ; ui- 
; v 7- ! - which drive: data-line.t6a by ^supplying a: picture signal, to data-line 6a:torpr.edeterminedvtiming are . kv. «.■ ..■*:.■♦ 
.-. . prepared in.tthe fieldiofethe^outside o€:a.sealant:52 : along with oneisiderof the JTFT arrayjsubstrate ••10;^.: : ^3r- 
and the scanning-line, drive, circuit 104 which drives scanning-line ,3a> is formed along, with two sides - 
^ «. which adjoin this one side by supplying ^ scan-signal to- scanning-line 3a-to^predeter:mined-timing; If :ther: ^ ^. 
■:o. •:. scan.signaLdelay supplied to scanning-line: 3ai does not ;become;a problem, the^thing only with one side j c 
:.v, ;» sufficient [the scanning~Mne drive; circuit J 04 ] icannot, be overennphasized.v Moreover; r : the:data-line<- iii^A: f'M'.i 
•^;^fav;drivexeir^uit 1 0 V -mayrbe^aisrangedi^^^ of image ^display* field/ IrOa^Eui^hermore^r^^^ 

both sides of image -display .field 10a \s :formed_ intone side in which the. TFT array? substrate 10 remains. 
v. Moreover, in at least. one place of^the corner seetjontof.the opposite substrate 20, -the iflow material^ 06 

for taking a flow electrically between the TFT array substrate 10 and the opposite substrate 20 is 
\; formed. And as shown in drawing 16 ; the opposite substrate 20 with the almost-same profile as the ; . :v, 
sealant 52. shown in drawing 5 has fixed to the TFT array substrate 10 by the sealant 52 concerned. . 
[0130] In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling 
circuit which impresses a picture signal to two or more data-line 6a to predetermined timing, the 
precharge circuit which precedes the precharge signal of a predetermined voltage level with a picture . 
signal, and supplies .it to two or more data-line 6a respectively, the quality of the electro-optic device 
concerned at the manufacture middle or the time of shipment, a defect, etc. in addition to these data- 
line drive circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 
[0131] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 in the electro-optic device explained with 
reference to drawing 16 from drawing 1 above. Moreover, according to the exception of modes of 
operation, such as TN mode, VA (Vertically Aligned) mode, and PDLC (Polymer Dispersed Liquid Crystal) 
mode, and the no MARI White mode / NOMA reeve rack mode, a polarization film, a phase contrast film, 
a polarizing plate, etc. are respectively arranged in a predetermined direction at the side in which the 
outgoing radiation light of the side in which the incident light of the opposite substrate 20 carries out 
incidence, and the TFT array substrate 10 carries out outgoing radiation. 
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[0132] Since the electro-optic device explained above is applied to a projector, the electro-optic device 
of three sheets will be respectively used as a light valve for RGB, and incidence of the light of each 
color respectively decomposed through the dichroic mirror for RGB color separation will be respectively 
carried out to each light valve as incident light. Therefore, with each operation gestalt, the color filter is 
not prepared in the opposite substrate 20. However, the color filter of RGB may be formed in the 
predetermined field which counters pixel electrode 9a on the opposite substrate 20 with the protective 
coat. If it does in this way, the electro-optic device in each operation gestalt is applicable about the 
color electro-optic device of direct viewing types other than a projector, or a reflective mold. Moreover, 
a micro lens may be formed so that it may correspond 1 pixel on [ one ] the opposite substrate 20. Or it 
is also possible to form a color filter layer in the bottom of pixel electrode 9a which counters RGB on 
the TFT array substrate 10 by a color resist etc. If it does in this way, a bright electro-optic device is 
realizable by improving the condensing effectiveness of incident light. Furthermore, the die clo IKKU 
filter which makes a RGB color using interference of light by depositing the interference layer to which 
the refractive index of many layers is different on the opposite substrate 20 again may be formed. 
According to this opposite substrate with a die clo IKKU filter, a brighter color electro-optic device is 
realizable. - 

[0133] This invention is not restricted to the operation gestalt mentioned above, and can be suitably ^ a. . 
..... .changed in the rangcwhich is not. contrary* to the.summary or. thought .of invention ^which can be.read in... ■* 

a- . \ a claim 'and the whole . specification, .and-the electro-optic device* accompanied by. such, modification is* t » ~ ■». 
_ . also contained in ±he technicaLrange of this invention. .rj- » - * :r : ; 41 ,., ; 4 ;.v * \o- • • 

w > . [Translation done.] .n^: ! u -r h: : u^i^:^Jh\L z.-r ./-.. • I n4ft£i*r? *-■•:>• Ji;.?;-v* - ■_<; < . . -. v:,.. 

*. ..... . v- ; 'i ri'^iVC ': *' . j-V-aV C* r r:; .**vVjL T L*b c *i. \:.!- ■. . " . •. v- 1 * - ! 7*r.v.iVl <.•%;... ^. : .1.1. i,,'-*^ *_ : : * . ': 

: .n^< JBO^andvNCiPl^&re ^iio^resfl^n^ciiWHeixtofci'-anyj- u*^v.--. « t^Uusnii** Av»--r U u aia & a ,$ ^ 3%. taut & 
• > -a •/ damages^ caused .by c4'.he^use ; ;0-fii?fehis%/tTan:sia..t i?on. .; \m%&\ v.-i ,»*^. * » j k^*^** u- . 

I .This/document has 'been translated by computer. So the translation may.*not reflect the* originaUoc w.w*™ - 
precisely. . 

: ; .2:****' shows the word which can not be translated. . * : ^^-'^srrsY*'-. .Ol , ....j , . 

:3:In the drawings, any words are not translated. -\ ....... 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] : . ■ \.* - ■-. „ . . . 

[Drawing 1] They are equal circuits established in two or more pixels of the shape of a matrix which 
constitutes the image display field in the electro-optic device manufactured with the operation gestalt 
of the manufacture approach of this invention, such as various components and wiring. 
[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the electro-optic device x>f drawing 1 , the scanning line, a pixel electrode, etc. were formed 
adjoins each other. 

[Drawing 3] It is the A-A T sectional view of drawing 2 . 
[Drawing 4] It is the B-B* sectional view of drawing 2 . 

[Drawing 5] It is the diagrammatic top view of the pixel electrode in which the electrical-potential- 
difference polarity in each electrode in 1 H reversal drive method used with an operation gestalt and the 
field which horizontal electric field produce are shown. 

[Drawing 6] It is a cross section corresponding to the B-B* cross section which showed the orientation 
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condition of the liquid crystal molecule in this operation gestalt to drawing 4 , and is the explanatory 
view shown in graph with the sense of each rod in which each liquid crystal molecule is shown with the 
degree (permeability) of the optical omission in each horizontal position. 

[Drawing 7] It is a cross section corresponding to the B-B' cross section which showed the orientation 
condition of the liquid crystal molecule in the example of a comparison of 1 to drawing 4 , and is the 
explanatory view shown in graph with the sense of each rod in which each liquid crystal molecule is 
shown with the degree (permeability) of the optical omission in each horizontal position. 
[Drawing 8] It is a cross section corresponding to the B-B' cross section which showed the orientation 
condition of the liquid crystal molecule in other examples of a comparison to drawing 4 , and is the 
explanatory view shown in graph with the sense of each rod in which each liquid crystal molecule is 
shown with the degree (permeability) of the optical omission in each horizontal position. 
[Drawing 9] It is a cross section corresponding to the B-B' cross section which showed the orientation 
condition of the liquid crystal molecule in other examples of a comparison to drawing 4 , and is the 
explanatory view shown in graph with the sense of each rod in which each liquid crystal molecule is 
shown with the degree (permeability) of the optical omission in each horizontal position. : 
[Drawing 10] It is a cross section corresponding to the B-B' cross section which showed the orientation 
condition of the liquid crystal molecule, in other examples of a comparison to drawing 4 , and is the , * % . 
.explanatory, view.shownJn graph, with-the sense* of each rod in which. eachjiquid crystal xnolecule,is: , > * l 
shown with the degree (permeability) of the optical omission in each horizontal position 
^ [Drawing 1 1] It is the:.sectional view showing, the climax section of the 2nd operation gestalt in the crossr „ 
section corresponding to. the. B-B' cross section shown by drawing ^ . . .. > ; . : - ^; 
.. [Drawing 12] It is the:sectional view showing the climax section of the 3rd .operationr gestalt in the, cross, 
section corresponding to the B-B' cross section shown by drawing.4 :> v\\-:? -'" *■ • 

[Drawing 13] It is the sectional view showing the climax section ^pf the^tK operation gestalt in the cross 
section corresponding to the B-B 7 cross section shown by drawing 4 ^ - c^c \^£ .V: \ -u ^ - . 
[Drawing 14] It. is the sectional view expanding and showing the climax ^section of the :5thi operation, a^p^e-S 
.gestalt in the cross section eorrespondingvto^the . B-B' cross sectionushowncby rdnawing^ a corrcs^o^m^ .. 
i CQrawing 15] It is ±bevtop view whiehJookediat the^^ 

manufactured with thei operation gestalt of* the manufacture approach-.of this Jnvention^from the ^ ; .* \\\ 
opposite substrate, sideswithveach component. formed on it. ^ y*m ~x.^mxyvm^'::z:<j± <£inv 

[Drawing 16] It is the H-H T sectional view of drawing 15 . ' 

[Description of Notations]: ; . . : . . v > , :-Js ^>r*rr . 

1a — Semi-conductor layer , ' .. 

1a' — Channel field 

1b — Low concentration source field 

1c — Low concentration drain field 

1d — High concentration source field 

1e — High concentration drain field 

2 — Insulating thin film 

3a — Scanning line 

6a — Data line 

9a — Pixel electrode 

10 — TFT array substrate 

10cv(s) — Slot 

11a — Bottom light-shielding film 
12 — Substrate insulator layer 
16 — Orientation film 

20 — Opposite substrate 

21 — Counterelectrode 
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*' 22 — 'Orientation film 
30 — TFT 

50 — Liquid crystal layer 
70 — Storage capacitance 
71a — Junction layer 
71b — Junction layer 

72 — The 1 st film of a capacity line 

73 — The 2nd film of a capacity line 
75 — Dielectric film 

81, 82, 83, 85 — Contact hole 
300 — Capacity line 
401 — Climax section 

401 U — Going-up slant face of the climax section 
401 D — Descending slope of the climax section 
401 T — Top face of the climax section . . 



... [Translation done.] ....... . j < 
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if. • • "■ .-u ;_ i ' 'i "!!.•: v.. :■■ , 

[0 0 2 4] ^<OlB.«.te-±n«* 

^ ©»tt*qeflsr ^> © * m VLtmx&tm \z a o «4* 
mmRxsmm y □ -t t. ©ffiBMt a d o out # ^ . 

[0 0 2 5] CfDiftTtt. HtlfB±«7 l e^^. -€"©T 

g&mmxm&fc ^ <t 5 lt t> * ^. 
[0026] zo&vizmtfL-rtui, ±.mmytmt. m 
&m&-ststti<Dmni&*:±jsfr*>m?zttfx£. mm 

^-©±^1?ffl&^JgtC^0±^-5>T%«B©i«#4©te$D 

[0027] *mw<DmvmmT~\t, ws&mmmit, m 
%zwmm.M\zmut<nzwm®m<D®j£nt<Lm®mm.M 

[0028] iffliiiann T^acs^ 
mnrnt vr^mm? z>. f^t, wmnM\zmm®m 
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[0 0 2 9] #58W©fl&©ffi*Ttt. mH5^«l^«, ml 
[0 0 3 0] ^o««KJ:ntf. TiftSMS: 

«^*»««|jSS7JSijg^D-feX(DfSilS^*H0OO* io 

[0031] *5sw©ffio!8«Tf a, ffi£&«Rtt. «i 
mmmmm t amwm byy^x^t & ^mmmrz * 

[0 0 3 2] z.<Dmm\z&nu. ititt, TAaa* 

ot, iB**«£»gth7>5?**d:©ra©BMH5« 

bT«ii*-r*fit«WffiSitt*iHi*ut3'o, jttt»/hso 
-ii*ijitwiiT*«-t*teTJi«iB*i»<i»ic*»)-±»f*.--- 
[0 0.3 3], #5sw©te©ffi«tt!tt, ■ ffieaittKtt. m 

s> x * ©#« iflmtr * © & m mTMrnxm \z «t d 

©:/n^x#*gg©«£K::J3tt£fi!j©«^£#3£fia> 
7; 37 piibt»* tmzTmztffizwismzm y> ± 

[0 0 3 5] *5SW©ffi©ll6«Tftt. Wf2B§^CDS#4 

[0 0 3 6] £©«fc'3f;:«j$-J-ntf. IB2*|ftC*aB« 
t-*H*tMfci&fc#©W«lc*fr»fc:E«T*, ftt«ft 

£fc*. f?T, £©£3fc*«JM*§8£T*«tt£. so 



[0037] *f8w©flaoat«T«, maBK^»^M» 
ffl©«^fttttaa^o, Bimmmnm±<Dmfam\ztt? 

[0 0 3 8] d©S8*li«tntf, 7tr>^«ll!*«*0± 
tf£fc*±0*WTtt, <Tt>. Wi2e©$a 

*«ft«l6]©att*«M3t#*»IWJc*tt*^*il*iB« 

fill W»©$D^«#4«(6]^jeT 
ft £ © T\ M56 ©*n * mmm fa © &ft 5 M 

fc, £©<S8lTte, TB#iH©«#*«tf± 9 &&©«** 
^«tO/hSU©T, lftfcft#***&fcttJBfctt©«# 

{g«T^^.„ wic, ^ ©«t 5 iz®&m*m^ z. t a«*rss 

* c £&!&&!&w*m&tiT\;*z>mw.\z$&&-n\t. 
#fiJT-ft5. ■ • . . • 

[0 0 3 9] *56 , »©<fi©««Ttt,--SaiEB*«ffi±©-! 

5it3tEiri^©#j2©E]^ 

tt, 8 oaetT-T**-.. . .-i .. . . 

[0040] i©s8«fc«fc.ntf,. v. \±>.^mm>m.^± 
m\z&iirzn^ft¥y!>n<bm®$:&mzUM-?%z>. 

[0 0 4 1 ] d©IB«T?tt, W?BBS-&^©#4a<i:- huIB 
»#»©J6int©tt-rftfl[tt, 9 0SJ^TTft3J:5K 

[0042] c©«t5tc»^-rn«, 5t>^i*ii 
)Siat©7i-r^Stt, 9o*£tTT**©T. ^o±tf 

[0043] *mw<Dm<Dm&-?iz. mttt&mtmz 

[0 0 4 4] ^©lilitCckntf, TifeSffi?:B§-&Plr^ 
-5 (BP*>. jt*»©**««l£T**A»Xtti9««l©*3i« 

«j£t»«) ©t. w#m©«©«at«:i;T, 

©»ffl©«»*«^K:T?**. IP*.. fiCia5#©«* 
|BJ©B*ffiS«:e»1*-ntf. M#©^ffH«iPS«t0fi^* 
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[0045] xmrnmnmrnxit. ii*ma«, mm 

[0046] c©»«c«fcntf, SBms^sfcsB* 
mafcjsnT. j8iss!xtt¥aiass*s©«ia^s« 

[0047] ©«tpJ4f^ffl2fc^teofJW4* 

[0 0 4 8] 

[%w<D%ffi<DMm] sir. *9tm<D*sm»n*tamiz. 
*"^«r»TR9iT*. Mrvmrnmrni-t. *%W(onn.yt 

[0049] as i mmmm) Kf^mm-m i . • 

*»6B3t#BHUT«Wf *. BIB. 

■5. HI 3(2. IH 2 (DA — A' ft, I3t. 

$>%>o . •!• '. >>' . . ...< .■•.•*: ■".; VC 1 «J>. 'i"" 

to 0,5 o]. hi-i:*i>t ^*nmMmz& it sm^ft. 

nfc^f&OBsii ..Bs.ua 9 a t^KH«*a . 
9a*^-f •y?>^ffll-r*itS{)a)TFT 3 0 td^fifc 

tft 3 o©v— xtcmawc^anT^s. x— * 

H6 alZ&g&tsm&n^S 1, S2, •■», Snli £ 

OizLXh&^o *7c, TFT3 0Oy-M:tiig3 

*«3 afc/WXWKjfeiEfg^Gl, G2, -, Gm 
£ . £ (0 Mi icHI«^TEni)P-r 5J:5t:irtSftTV»5. 
MtS9all TFT 3 O0HH Mztt^ftHcg^ 
SttTfcD. X-f 7f>^fT$5TFT3 0 £— 3t 40 
JWB/ftt-tOX -f y ^ £ EH C * C t \Z <fc D . 7 s - 6 
a*6«»Sn5i*flltSl, S2, S n SBf3£ 

^#)Kcd-«3j t l t©»s \z w% a * nfcHTfyt u 

l«fi#Sl.'S2. Snli (*£j$T 



t>t\zii-rz>mmm&®mt<n. i*iix«Mfgi 
s. Z.Z.T, ^anfcHiftfs^'j-^-rsosHFC. 

[0 0 5 1 ] 02l£:fc^T, t^f8I©TFT7U 

a C£iS§Sgfl9a* tC±0lt9B***anT^*) #^tt£> 

& aR7j^S|S3 a^tStt^nxt,^. 
[0 0 5 2] *mwmi aCDo-Zmtptil.rfirXD 

<*»««T?^Lfc^^*;HB*l a' lC«|^1-?)ck^[C 
3 a *«i§ftT* 0", £3«!g 3 a «y- h«l 
il/Tilt?. miZ. *^ifi»»T»±. . z63iE» 3 a 

. iSi3aix-^6aiffl 

a^-htSiLT^Ei^nftlfX'f-yf^^' 
ffl©TFT3 0^igtt?>nT^-5. 
[0 0 5 3] H2S^0 3f-^' i rj;5(C, ~*$£MWmT 

imiz, mmmytmw^m t i*t©s*r3 0 0 it.- m 
•«anfc#:M«jefjfe»3f c.©*%»aK7 3 

IS 3 0 0£l> 7 0©H^««S««««Stb 
TcD^tgcOte, TFT 3 0CD±fliJfci5^TAW^e>T 
FT3 0*at3fr*aE3t»4:UT©««6SKf"P. 
117 2 a, «S*S3 0 0*^tt»*M7 OWH^tt 

7 3 tTFT 3 0 t©P B 1(CgES$nfc7f;®JRBt LTffl 
^fg^jtO. ftfi*. Mi3 0 OtCMLT, SI«f)E0t7 
5*^bT*f[6]gBS$n§*»H7 1 a«. S«^»7 

To^2ji7 3 tTFT 3 0 t<Dffl\zmmznz>yti&ifsL 

ItlT©ll^, MtC B*««.9atTFT3 

[0054] ^mmmmT'te, #?a^*7o«. tft 

3 0©SIgHK>tSle (5«ti9a) iz 

mm^ntzmmmm^mmmtLx<D^mm7 1 a 

B«#il7 5S:^UT**l6lE«Sn*c:4:K:«fcD» 
[0 0 5 5] ^ftg§5 3 0 0«¥ffiWlC^T, ^4^3 a 

T F T 3 OKmft*B0f**B2(ti±Tf-|!Sa 
UTt»4. fit, B2*«*l^fC**ff^*7 f -^tt 
6 a tH2«f#*iaiK**#^*«»»3 0 0 
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T-Sffi^lr. TFT7W1S1 0±(c43tt^TFT3 

-*»6a£SS»3 0 0 £KJ:»J. TiSWClTftf 
ttO*3tH***filcSnT*0, £H*©BlQ«*£«Jfe 

[0 0 5 6] fill*. TFT7HSS1 0±Cfitt*T 
FT 3 0©T«Ktt. Tfl'JiiTtHl 1 aj&tHHHKfcRtt 

to 05 7] dn6«>ajE)i©— «t«j«r«jB2ii7 

3&tfTfl!JM&l 1 ate**, mtt. Ti (3^ io 
» . Cr (i? DA) , W (^>^X^» . Ta 
>^;W) . Mo ( ; &'J^t ; » . Pb (ft) «©ffi»£ 
&JS©5-fc©4>fc< i*>— t?*"&tJ, 
&WsWl h*. # U -> U 1M H , .cn&SSlHbfcfe 

*fli^3fcil©-«fc*MI6 3 0.0t4, 

©, i5i2i7 3i;o^tii m&mmfrZMf&f 

*&EttfcH*«. $1172 tztfT'tS. <f2i73^fe 
*W*6Mtfttf. §»SI3 0 0££D<£gtnfcT- 20 

[0 0 5 8} £7c0 3 fC-^T. gMitlTCM 
17 1 a ttli3 0 0 tOW»2E«SnSBS*#:Bt7 .' . 
.5-tt,:«A.»tfiW 5 ~ 2 0 0 ■n-mga©"Jt*!E»3ifrJH T ■ - 
•0«> : U TOif©Hkv 'J a^,-.«5«iftS; U -. 

M#l7..5tt»^ifil>. . •:. . 

[0 0 5 9] JtRSlt UT«ffit*0*45f«l« 
3 0 0 ©-S$£«f£T&fg 1IS7 2H. WAtfBIJS 1 5 so 
0nmSft©jpiJ>'U3>Bt*>6tta. Sfc. ffiftHi:- 
LT«irr*©*fc 3 0 0 ©ffi©-gB£*ftj£ 
t5S2i7 3(J> «AtfRffl5 0nmlSC^>y 
Xr/y'J^ HK#&&S. £©£ 5 7 5 

fcsrr-sfljfcEBS n** iR7 2*#U'>'j3 

SfclSU ^«#I8I7 5l:Sf5>fii7 1 a^ijy 
Ua>Bt*^«j*-r*^tK:J:0, RftfrK 7 5 ©^t; 

17 5K»«S-a-««ll«*S*t, i§tt#©l7 5fc«& 
«SS©&JSA*A9&/uT, »«#K7 5©ttfllS^b3 "o 
tTLS^. ML £ ©± 3 fc*«*3 0 0 
7 5±tCPfig1-^)^tC, SI«#R7 5©»*»l:7* h 

u^xhi8*xn4c:ttt<. i^ii3oo^ 
ju^-rntf, r«^R7 5©,5,jf£i«©£>:n&©T, y$ 

[0 0 6 0] 02 Rtf 0 3 K^T «fc 3 tC. f-^6a 

7 l bfc«sl*snT*D. Klc^^l7 1 btt, 

£ H*-;U8 2^lt, W*.tf#'J-> 'J =i so 



[0 0 6 1 ] *^JE^9lT-«=i>^^ b*-JU8 l&tf 
[0 0 6 2] £ tz®m& 3 0 0(1 Hfii*® 9 a *i|ES 

snztB«**ie**»e.-€-©HHK:ea8sn, ostein 

ItLTH TFT3 OSBl&Ta&i&C^aEm^SSfe 
4^3 a K{K»-r*fc»©i££iMg»iai& 

*M*]»ffi2 l fc#M&Sft*j£*4flrp%>»fofcir>. Mic. 

TffllEftRl lafc^Tt), *Ottt«ft««TFT3 

3 0 0 tragic. ia****«^6-€-©«BI^5£«-bT 

[0 0 6 3] iS*«® 9 a tt. 7 1 a ^ + 

Zt\Z£0. Zl>?& h^-)l8 3R&8 5^bt^ 

aiJit UTfiJffl-r-«Ui 4 : 3S. tf -2 :0 0 0 nm; 

[0 0 6 4] B2SO!H3l:i^T. 
aW&TFTTWiSlOt, rttlCttlRlKBSft* 
mwten$\&&2 0 t*«ATt»a. TFT7W*1£ 

[0 0 6 5] TFT7WI«10l:(l ¥ffi«KJ&T 
T-^HtlS^Tiftf 57 h 7< 7*tt©i 1 0 c v#ffl 

(02 $>ft-rwQ<D§M&mi$,~C7fi2nT^ 

fcTFT30, 7 1 bW4. ^©ilOcvfil: 

i»asnTti«. ^ntcto. f-^^6 aicra^T 

?D$nT*5D. fti^Wlrtt|g|l(ceSLfcffiS©@2(fi]?F 
^^©H#^S5<SMT$*. cn(C*fb« tSH3a 

3 aRifM^3 a<D±j3X\tTMzmmi*ntzmftm 

11a, ^*^3 0 0, *Mm7 1 a#©«Sc©#«^ 
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[0 0 6 6] i3 t~^T.£5K. TFT7KIS1 0 

^ISlt^nxi^o Hsit«®9 atetflAtf. I TO (In 
dium Tin Oxide) mts.Zomwmm&mfrZUZo £tc 
Kftfli 6«#Utt, #U-YS FWkt££<DftMWkfr*>te 

Z>o 10 
C 0 0 6 7 ] ft!l^> 2 0 fctt, ^-©^KiCTgo 

mwmnftmfr 3^1^112 2.«, #u<5.k. , . 

[0 0 6 8] *fft*« 2 0 *&^«X«7. h 7° 

a ' tifigy-xi^ 1 bRtfi&mg. k u-omn 1 

1H3 0 0 if-^i6.a t^^Sjg^gCrtfiiJtCfi: . . 
[0 0 6'9] Z<D£olZffil8.2ntz. mmnM9 a <h*f 

isio «h»rS]S«2 0 t<DWi\z\$, 'ikm<D^-)imz 
a d m%ntzQfcvzm^yt¥®n<D-mT'&z>m£ktfm 
A^n, wohms ofimi&znzo Misoit mm 

«4I9 a^?>0«^^EnJn$riT^/i:^^T@Hl^^l 

6s^2 2(cj;o^<DgH[6]«^*t^„ mgkmso 
tf*ffaa«2 o^^ne>©^ffl-eftso^^^^^>e)©, 

[0 0 7 0] MIC, jBiflT.'f 7f>^fflTFT 3 0 09 T 

2 ii. Tfl'Ji&ftlll lla*>6TFT30 &MmMkt 3 
1$tg<9ffi, TFT7HII1 Q(D±m\ZWf$L-£ftZ>Z\ 

tiz& 0. tftth Sffii 0 (D^.m<Dmmn\zan so 



f t 3 0 <D&&<D£it*p5±?z>mmzm-rz>. 

[0 0 7 1 ] 03 tC*5^T, mm^-i 7f>^fflTFT 
3 011 LDD (Lightly Doped Drain) 8tjg£^LT 
it83a, ^K^^*|3 afr*><Dnmz&<0? 

a' . S1SS 3 a 1 a i ^ Jggt^y- M 

WL 1 bRZf&mg. h* U"f >M« 1 c , ¥*#Jf 1 a CDi§ 

igsv-xM^i d&tficjs lignum >m®i ezm 

[0 0 7 2] S2S3 a±(C«. SiSSy-Xffi^l d 

1 e^iiusn^? h^— ;u8 3**&*im?L;*n/tg§ 

[0073] &immmmm4,i±\zte<pmm7 1 as 

7 1 bibi^lC$a^3 0 Ort^J&SnT&D, Z\tl>b 
<D±\Zit. <¥mmi 1 a&t*'7 1 b^ID53>^ 
^ h*-;i.8 isz>'3>^i7 h*-;p8 stf&*miz 

[0074] ft, *mMMmTiz. ^iiri%«i4 1 

{C*fLTtt. 1 0 0 O'CCDtt^^ff ^dtlCJiO; ¥3T 
1 a -^^^3 a SWjeJST'SjI? U -> U 3 ZWUZmX 

«fc K> , ^**l.3 ,0 .0 ©JNB#at tc^ 15.-S ^h u-x Wifgfn, 
[0 0 7 5] i m2mm%iB.Wk4 2±.\Z\t? : -5>UQ -aifl 

pj&snx&o. ^nbco±(ctt. tii7ia^ii; 

3«Sntl/^. iS^ltS9 att. ^«J;-5tc^ 
$n7£|g3«P B 1*gH4 3®±®(C|5^^riTl^o 

[0076] u±<D£oizmm.2nttmMwm\zj:ti 

^I^StS 2 0 ffl^ 6 T F T 3 0 <D? r *)Vffl$L 1 
a' S^C^jfitCAW^AWLJ;^ Si, 7^- 
^^6 aS^»2l7tl«©-^j7iS^»^3 0 0 (1f 
{C, ^-CDfg2il7 3) Tii7t$rT-5. ftil*, TFT7I/ 
-T*«l 0<BiJfr£, TFT3 0©ftMMla' S 

z>'^ ©«■ ifi (c s 0 ^* a m l cb ^ t -r •?> t . rmmytm 

1 1 aTjSTtSrfT^ (4#iC. ffl«jC»*7-**fflCDy 

fit, i«E9MS©A lBto»&fc*'7 f --3'»6'a-$>. S 
l*sp©Jt««K^aiB^JRI«*»6^:5*2lt7 3©rt 
ffl (EP-5, TFT3 0 tCBTSfflcOg®) lC»»OBiO 

^AW-rs^iiCcto^^-rs^ssMTt, 

7t©iRJiiLT©^ll7 2Rt>*4'^g7 1 
a(CJ:D©lRI^*^tlSo cn?,CD*gS, TFT3 0© 
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»tt*«3fc x )—tf t'<t 0 £flsT * C t HJ& 0 , ^ 

[0 0 7 7 ] K±«WUfc3)Sa(|»lBTe, *?X$tt7 0 
<0B£*ffc«tt«*£trMK3 0 O S, AIUK3ttlt£: 

9 aiTFT3 0 t ^4 1 ^tt^-r?>4 1 ^« 

Ill72il2i7 3t*K#<Ji/'j3>*>6»* 
[0 0 7 8] *l:04^f.01Oi&#ILTv 

•5. Hl:i4H 0 2©B-B'#rffi0.1?&-S. 0 5 

ic^^xti, &m j $>&mi*®w±-emmit&tLm&<D 20 

•• [0 0 7 9 ] H4(C^-T±^'(C, Tf;T7HISl 0 
•■»3*»t*B*«^«® : f««W4,:.-3t-*Bia.a-afctflC- ,! . :■ 
• <2**ft& bTCDjg«l.lca ^-3*«» SM 3u£8Kft 3"; ■ . 

*UT. aO*|6lk:ffl»»-r*iB*«8 9 a 

tt. fi±D»4 0 1 Kim*H&-&fl*©±ffi4 0 1 T±lC so 

[0 0 8 0] GLUTEI 5 SfcBBUT. #*J£^ffiT'i£ffl 

[0 0 8 1 ] BP*>, 05 (a) lC^TJ;-5iC. n ({I 

i$TI$t&9aW^n^. f®ftH5 (b) IC *> 
^"TJ:3iC. n + l#|07>f-;H«^ai7U-A 

©e&ffi^a^-rstc^u #ia^m®9 ai^w 
aEa«»«m©«ffiattttKesn. c:©n + i#g© 

©8tt«Sfe^n-f> frfffcH— 9 a** 
gg»)£ns. -£-L-T, 05 (a) atfB5 (b) (C^L 



7U y*©eM$nfcH#g^s:ff as. ft, ^a^s 
eisifi73^tcj:n«. x-^^ste^®)75^«tJt-<T. 

[0 0 8 2] 05 (a) Rtf05 (b) A^^Sio 
tc« S^MKiKWi7j^T«. ««^©»£ffi*£C 1 « 
#«f, i^7jft (YT^ft) KffiRflrr*H**«9 aHJ© 

[0 0 8 3] W^04{C^^T, #£M5»ffiTj£aE#fi 

o&«f#Of4I«ClTlt «±D»4 0 1 tcfctt 

* ±B4 o i T©K$ h izfoCTmnfttfmmmz&tb 
&ntt»4. tot,. **#©f6£«*c i fc*jit*« . 
«IMr«fca*#«£**«K:««T€?a .(BP*,. mm* 

ffl**« - t tc «t .o««»c«fcsi*»sfi«-r 

**) . 

[0 0 8 4]^tc; 0 4+^l?lDRT*L7c77[*]tC^t* 

t/«£Sfi9©BS-&^©^ja^*fJ^-r-5SJiDg|54 0 1 ©± 
0#4®4 0 1 U&^»DTtfi^S{giJ©Sg-&^©#45a(C*f i >: 
Jfcf *£±0t»4 0 : 1. ©:T|j,5 #4ffi 4 0 1>D Z> ■••-s 3 
«cS^5 0 a©SBl^^®lC.'DI?i7C0 6.^S.0'dVO*#/ 'jr.--- 
SSbT#^SriPAS.i:-. £.Cfcv. 0 6*4B'l' O«f lJpfe; .i.r>i,, 
-€-©TflJlC»5 0,SC0T> 04 t|BlU;< 0«ffe*\e> .;. >:> 

&\z7ii>ifmmm2nrcm-&iz&vz>wigkftT5 o .. 

WlBT*«ft»^5 0 a<&^-r##©[^]^T-0SWtC^ 
LT*3D, m?,©±iWi:$5^57T^, 
BKfettfcfttfettO&^H (SI*) 5fLT^5. 
[0 0 8 5] *^l!fi»«©«J:'5l3*±0ffi4 
0 1 ©±S4 0 1 T±triS*«S9 a©*afoWE«Sn 
T^Sft&tCfctt&jfcfi^H^ 0 a©BH[S]^ffii^^LT 

[0 0 8 6] 0 7TH. &±98B4 0 1 ©±D#4®4 0 
lURtfTD**ffi4 0 1 D±lC*ltSJ±feW^±Ogl54 
0 1 ©±B4 0 1 TtcifiWiBK**, HPS^ffi9a© 
*«**E«3ftT^a*#K::fe»t<&ttB$J- : ?5 OaOS 

[0 0 8 7] 0 8TI1 $i±Dg&4 0 1 ©±0#4®4 0 
lUStfT»3^l4 0 lD±tiSlt*JtlS!««±0fB4 
0 1 ©)£^ICJfi^{iB(C*^, B^«®9 a©3gaWK 

[0 0 8 8] H9TH ®±0gC4 0 
tj--5?«a^5 0 a©Slftl«ffi**LT^*. 

[0 0 8 9] 01 0T11 $±DSU 0 1©T73(C, B 
**@9 a©SB*a«EB£ftTl»S*£K*5tta»ll2- 
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^5 0 aWgBfatKffi^LTt^-5. 

[0 0 9 0] 06*>£0 8 \Zijc$&o\Z. 7b'>^|S] 
©±»Efflfc:ffi«Ta±»5**ffi4 0 1 UStf|3Ki«9 a 

(BPS. £S&fcB+*ttfc«**-f5«G] 
Sr^f) . £©fc«>, m®mfa<D&ti2>mikftT5 0 a 

i«]OT»«fcfi:«"r*Tt)»B4 0 l D&tfBX«S9 
aOa#fiTIJ. ^e^fflSK^saScilfl^S 0 a© io 

T?*5 (IPS, »#tt*ft^ : PSfcfilfc««tS-&*«|fi] 

BPl (i6#i) ., ttP2 ,(I.7.«I) .sytfifip ... 
3 (0 8#«3) T**4i;T»5. 
[0 0 9 1 ] SfcH9lC«^-«t3K. .fi±DSP4 0 1*« 

i9a®MfiTii ^t^^afci^isa^s o 
|p]t«, *h-si/Tt>5.-. cote®: MRHmnmtt 

■5t>^lfil©T r «EfflKfi:«-r*B**«-9 a© -- • 

*#arTtt;--- 9. t*2 mats xsMttH^ o . • 
«aiftto«w*te«j:*iaEii^« t 'jo a.©M#4<s^t«." - <*■ 

a»T**OT.,.-«*MillI©»5a:a*ft^.5.!ft.a DfliC4&<i: - 
ttS5F»tt®A*{t«P4T*i;T^*.. . ..--I... - 
[0 0.9 2] jgtciai 0lS5jsT<fc5K, ®±DSB4 0 1 

tt. 5fc*>^#|p]©±»g{ffltCfegT5±t)i&®4 0 1 U 30 

ttifi-m. 9 tr>^fflarc«f4iSfl» j p 5 o a ®£$mr 

|flj£. ««#tC±3^,P B #T5 0 a©ffl#4flgfa£tt. «E 
>^(6l©TStfflI^&g-rST0^®4 0 1 DttifiT' 

a. 9e>^5aat«ts«Ea^5 o avmmmfat. 

WmffCfcSttft^S 0 aO«ft«l«litt, $T£>3 
©T-, flMSMaAoJIfcSttiifl^s 0 alWtrfelt*^* 

[0 0 9 3 ] 0 6A>?>ilOI:Sbfc<t5i:-.il#© io 

©3tfe»t©tr-^tt, 3tttfettOl#ttft«C 1 (06# 
RR) . #ttfliC2 (0 7#Bg) , 1tttMC3 (0 8 
#10 , #ttfl8C4 (S9fi) RWttfl«C5 
(H10#!IB) lc*>ir^Lfc«t-5tc, fflP^-TSiSSft* 
419 alB©MI«0«f*t«S][«UT^*. CiniCttLT. 
7£>^ffl3©TSM0K**:N&<fc«P 1 (B6#ffi) . 
I41P2 (0 7#JH) . ttfP3 (0 8#$O . <4BP so 
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4 (B9*HB) R7JCfirBP5 (I10#I) T5fc*3S£ 

[0 0 9 4] ^^T*HJg^T«iRFC0 6tCSL7c«t 
SIC, H*««9 a©T*S®Ktt«±0«4 0 1*«R 

(^nxso, H^m® 9 a ommt, «±t>auoi 

O±l4 0 1T±C»)JSnTVi4. tot, 
9 araiRttifitCfct^T. Ilta9a^l"ltl2 1 
(H3#I) £©re«&-hffi4 0 lTWflSShfcjSUT 

n t k £ ommft&mm wics** n 

S„ BPS. 8<MLfc««JMz«k*-;fcWfttf-#;Wfc» 

[0 0 9 5] LA>t>, tt«PlTTaMHfia*£&Tl>a 
*>©©> TD34B4 0 1 D«fc&SHX*ff.9 a 
±BB4 o 1 U±ir:63B$*iT(/>-5fc«&, S&^ilMffl© 
fifiP l ttT0»B4 0 l DOfI®«rti;fifr5^ 
ttft*. BPS. B 6 fcjSLfc«rttft»C 1 

ftlf^Si. TMfcffllc *J a * tit*# K J; •& - frtoft 
WlfPF&t (J)PAT, i B B aI5 OOmyOGQafciBHt/ 
fc*fi$H t 5 0 a©g2ftT&£) #f££-f3¥Bffi*££ 

[0 0 9 6] .*RB«fc3LX*±-!J«JI 
SIT 3 0 .0.-. *!3fclR,l • 1 t*«nn*-»&4MU»lE'& 

£££©£*£*01ltT*;*-5., j. 

[0 0 9 7] ffi*,: H7StfH8ICSti,5l:v TDM 
14 0 1 D (MIC £3 13**^9 a©!Si?±S4 0 1 U_L 
CElShT^ft^t. 1tttft^C2 (B7»ffi) ROC 
C3 (0 8#HB) ««#©f)!£tS« 

k * it * ««!Mc ± * - & wfc»fi"F a a** tr < £ * tf 
jfcW£»^A*«*i:a«*A^. ^mmmz&vzm 

miHc«t*=:^W£»^ft*«»^-t*ffi«P2 (0 7 
#10 &tf{4BP3 (08 #88) ^ntl*5. £© 

giu o i ^^*«3 o o . m^tm i i a tre»-rfc*w-T 

■5©T"$>?)<, 

[0 0 9 8] HK0 9Ktf01 0{C^f<t5lC. 
§154 0 lfimtfLZnT^tlfr-Dfzr). »«SftT^Tt 

**S9 aO»ftifilC*^T, Iltl9ai«M 
2 1 (03#fig) toEl$«±Di4 0i©iasi:jt; 

cx&tbz z\ ttfT'gte^tzsb, mmR&mpfimz&tb 

■5Z.t«T#£li. Z\(Dtztb. 09Sr>*0 1 0 lr43tiT 
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sic. 7fmffiftiz&vz>mnmz£z>-#<&)ts.W}fc^& 

*^4t5ttiP4 (0 9#H8) Sl^fiiP 5 (BIO 
*H8) t>. I$tl9 aM©WIBa>&;fc#<*Ml.TL* 
3. Z<Dtz®, ¥BfWK:J!.Tli**ffi9 alWOMBl (El 
9©«£) «W«±Dfl|!4 0 1 (HlOOf^) 
«S3 0 0. £%Kl 1 a^fTR§-r*:ttT*tt> ^il^ffi 

ASti;*©43|cM]tl?ta;<4oTl/J50tJb5. 
[0 0 9 9] a±B6*5Hl 0 *#HBUTlii9iLfcJ: 10 
51:, 04tC^bfe$D^«jS^#T'5**ig^^tCj;n 

[oioo]. L^h^mmmmxit, m±vW4 oi* . 

£Q±tf ±«fift«&*;ta*Lg*«3 0 0, 

[0 10 1] Sfc*HMS»l8TB. EKKtSDTcJ;? 20 
K. ±tt£%tt&*fe&$ftB3 0 Ott. -^©T^tcW " 
JISnfc££*3 a£^tfte©iJHMt«fc*3*>. *gJAt£ffi* 
jfcS'ttTi^*.' •£©£:«>■,• 0 0l:±0TFT3 

>.&5#Si8S 3/ 0; 0 <D.mifl&\,*fttelfV. ffiih.'D.»* ; 0f -C- •' 
_tt)#«.4c0. l..USl!!T:f)#I4 0 LD.-<a«#*eDi&-* 0 hi:-- 

. 

[0 10 2] HK*£*».ffiTte#K,-ffi±0.«4 0 1 
©ft&ja©«*MMi*l*L<^. £©&«>, *±D»4 0 
liCffiB»t4I*lS9 a©»»*«±t)»4 0 1 so 

0 1 ©±i4 0 1 T±\z®M-£^z>z.t.imm£.ti 

zm?Myem\z£v. mmzmozt a* njte t & s. 
[0103] (is 2 nmrnte) wzm 1 1 *#jsut» 
*fi 2 mmmm\z^> \,*xmw& k 

ft. ^2mmmmit. ±.%^mm^m\z^x 

i>h<DX$)^<DX\ &±9&<Dffif&\Z-O^X<Dfr%iWt 

5. ^<Dm<Dmj&iz^^x\z±mistzWiimffiM&v>i» « 

^tH«f*4. CCfcHl 1 (a) ~H1 1 (c) tt 
&ff§ 2 MMM&V&t r> gB£7KT#rBEIT;&-5<, 

[0104] m2mmwm\*, sllo »©«***> 

[0 10 5] EP*>, 011 (a) ~01 1 (c) fc** 
m-f£?\Z, $±DSB4 0 2~4 0 4tt, — :#a*j££* 
a*Sfc*£#lC«»©*«Bl5 0 l&tf 5 0 2#iS3 

n. ■fo±*fcjiiBiiifiiiK5 0 3WiisnTa6. 

[0 10 6]fl/Tl$l:Blll (a) (C^T#±0^4 so 
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0 2<DJ;^fC, *«R5 0 0 2©«tt, T 

[0 10 7] flL Ell 1 (b) £^£±0*4 0 3 
XtlHll (c) tC^-r^±DSB4 0 4 <t5fc, **IB 
5 0 l&tf5 0 2 ©*S«fflfl& -&©#$?£ Lt>. ^©J: 

■5 Ksusmtf, «ti5 0 is#5 0 2r B io*sroffla 

CjfcDT, &±DgE4 0 4M4 0 5 
■^A»^T?*4. ZCitztbs #4i2©T«ttjfiT-5k'>^£ 

[0108] M. *HJS^f'43^T. *«fflg 50 1R 

us 0 2Wi'^M«e»R^««m«. ffit^^^s 
m^nmmtisxmmxg&o 
[0109] (msmmmmx *cbi 2£#r?ut...- 

5fe©T*5©T, ^±DgP©SI^{COViT©*-ittWr 

^tra«T?*-6. iuCBl 2 (a) -@12 (d) « 
**, B4fSUcB-B' »fffilC*fJ^f «Kffi4C*0 

[oho ] ^smmmmm.'.-- «± 9 «©«&•££ *m f , 
M^5££^«MlW^:;fe©;r&'5.* -.. < • >.,.. . .. ••■ 

[0 1 1 1] EPS^HIl 2„,(a) ~EI1 2 (d) f^*^ 
^•TiolC, l±0t4 0.5~4 0 8(i ^aiSLLtCffl. 

MI0WR6 0 l±\ZMl&Znx*3Q. ««l^6 0 3©± 

[0 112] ^LXmzmi 2 (a) tr^T^J:0^4 
0 5©J:5K, BFpl$gii:R6 0 2tt^±0gB4 0 5 (DM 
mx&tytlX^Xb£^o 
[0 113] fiL; 012 (b) tC^T^±0SB4 0 6 

<d&o\z, imti6 0 2tt^±DBB4 0 6<omm\z 

E*btMSnTi^©*Wibt>. ^(Oj;5tc1ifig 
tntf. jbm*6*«6 0 2o»*»cjs:i;t. $±0SB4 

0 6©^B©)SMS:g^l:Ttl>. Z\<Dtztt>, ®m<D 

[0 114] Ell 2 (c) (C*-r^±DgB4 0 7 

©±pK. gF^^e«S:M6 0 2««*R6 0 3 ©BUS =fc 0 

[0115] II/, Ell 2 (d) {C*T^±DSB4 0 8 
©<t^lC, HIKIit&RIR6 0 2«««K6 0 3©fUPJ:0 

t)jp^©*w*b^. c:©«fc3ic«iric-rntf. mmmm 

M6 0 2 ©JJ*l: JSCT, ^± 0 SB 4 0 6 ©#t-ia©<S#4 
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[0 116] (£4&ll#tt) 'A\zm 1 3 ^tlLT, 
AS. ft. fg4*J£i^H. ±E8l*ittfBSBfc*5^T 

s &©■?&•&©-?, &±oa$©#if£Koivr<D*s£ijrr 

■&t|BI«T*«. 3tt, HI4T^L7cB- 

B' 8ffffitc^TS»rffi{c*5ttsm4^ig^©«±«3 

[0 1 1.7] fg4H«<i«. fi±t)«©»iBO«ftft io 
Sr. 7 1* > :?© & 0 ± fill <h«S 13 Ttf fif t TttRfc 3 * 

[0 1 1 8] BP-fe. HI 3tC^-TJ;-5iC, ^±0354 0 
9H. —;£#^SE»*» 7 0 lfttf7 

o ztmman,. -to±*icn.wie«8i7 o 3 •. . 

tlT&S. • •' . 

. [0 1.1.9] ^LT4ttC*#£©S&3«mJ«7 0 IS 

at 7 o 2 tf&ttmmzmm ^ns^ttcio. ± o 
®©«£4S euot), t d mmnrnmn e 2 < 
ts.z>&o\zm&.znx^z> l , docket 20 

«#4£i6> 1 LTfc*iSil«ffltt£i;fcK, ffcTj. 

«fc o \zmmn e ■z.ttfs < t« -e t uti^t ■ 

[0 12 0] ft. *|l!fi}K»K:fe^T,. IU7. 0 1 7k. . 
1X7 0 2f B 1(caffl«fi^KS:««1-n«, W#£»fc*E 

[0 12 1] (»5SI16«JB> *tCHI 4*#flHUT. 

AS. ft. ±B5^1*SS»ffi(C*3^T. 

St>©T&-5©T. ^±0S6©«fiKtc-D^T©*i»ig-r 
*. -?-©ftfi©*fiE(CO^T«±Mbfc^l|liS^©« 
££H«-T?*S. EE(CE114ti. 04T^bfcB- 
B' »rffl(c^-rS8Frffi(c*5ttsm5*j!fE^{Ct3lt-5 

[o 1 2 2] msmmmm*. «±o»©««s. ±0 40 
•rsfc©T$)S. 

[0 12 3] 1P*>. Ell 4tC^TJ:5 EC. ^±DSB4 1 

o «. 5f> ^ffla*^ d ± t ts. z m tc & t* & ttfttt ■ 

osKTcssstiT^*. E©cfcptc^-rn«, 7 
t* > $%aat« 0 -t tf t is. z> ± 0 #4® t- 5 bf > ?mw £ 

[0 1 2 4] HCDIB. $±Dg&4 1 0©#4®tC43t-tSSE so 



22. 

•6±**DftK0 b#9 OKfiTFTfc* (W5> 2*^-/1 

5 cMtntf. 7b'> ^iaa*<* <o ± if t a * ± o #4 
it? £ > ^aaa£-/i k m-r z. t ttvim. t & * . 

[0 12 5] £t±R|l!Ufc&HJ£»i8-ett, 0 3(C*L 

fc «t 5 fc*»<o*«ii a ^tcio. spurn® 

9a©Ttfiffi (BPS. £3JHMMMt4 3©iS®) \Z& 
VZ>y : -*®6 a\Zfe?ftmm\Z&m*£.VZ><D&, T 
FTTlx-TS^l Q\Z=r-?mz%ir>tz.7, 
SI 0 c v£ffl5££TilI?nLT^5as, EtltC^AT 
XttiwAT. Tii&H2. Mil )IIWii&iiffli4 1 . 81 
2HM«M*K4 2; f3ir B »l4 3l:ISloT. 
=f— af©EStTFT3 O^&fflfeiitf E«h(r 

[0 12 6] ICa±»Wl>fc^i»ffiT?(i...B*^^ . 
7f>^ITFT3 0«, L<IJi3 (C^Lfc<t5 

ft h u-f i c K^FWfftow-fea^&ff 

a &&&mmv w ?mt& 1 -e m • 

soffit 2-<lJK±©«- hSiS&SB bTi* U>*v -2 © - 
<t 5 iC^iTJU'T-*- h*V»tt h U rf)W-r. V JWJb T T F 

[0 12 7] 3gfc*fc£H±8lWlxfcl6Jfi»JBTJ4. 

ffip D pfi©H«*^^swsy©mrv^SMtCcfco^-e 
[0128] (m^X¥mw<D±temm «±© «t 3 

S*Il/T»«t5. ft. 015(1 TFT7WIS 

1 o*z<o±.\zMitntz&mfmm£mzitifamwL2 

O<DW*&lfc3pffi0T*O. 01611 I150H- 

[0 12 9] HI 5(C*5^T, TFT7HIS1 0© 
±(CH. 2A^©i^tC»oTSS:tte.nT* 

o. *©ft«fc3feff ut. ®«a^ffij@i o avmrn* 

-;M*5 2©^fiiJ©ffi^lC«. x-^«!6 atCBIftA^ 

igaij-rsx-^*iffi»)iEissi o i R^ffinKSffiw?- 

10 2*STFT7K1«1 0©-HlK»oTRtt&n 
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TSJltCJ:0^3lE«3 a &Bttrr£££&BfblsII& 1 

0 4#. u©-i2t:iit?) 2i7itC»oTfStte.tlT^ 
•5. ^S^3 alC^«&$n*^4«^®M^^t^6. 

l^ittf^iTi/iK Sfc, x-^HSg»lHlSSl 0 

1 £B{|iS^««l 0 a©52tCffioTilffiiJl;:E?iJLTfc 
«fcn. Ii:TFT7Kifil 0©^^-iS{C«, Bft 

0 a©pffi£Rtt&n;fcj£S*SMftlIIB&l 0 
4IB*:3&<fc»©«*©Eail 0 5*«tt*HnTH io 
5. *Kn]*«2 g&©4>&< tfelffll 

Bffcfc^Ttt. TFT7KlSlOi^I«20i 
■©IWT*a«K#ffi*£*fc»©9*a*fl 0 6 
nx^5.. fit, El 1 6 ci^-t <fc 3 SC. 05lC*L£ 

->-JW5 2l:.;j;DT.FT7WXffil O.KB*SttT 
-So . . ■ ....... . ... 

[0 13 0] ft. TFT7WM1 0±t:tt, Zitli 
<DT-?®mW}®& 10 1. ££tiUBSftliltt 10 4fl: 

>y?mw? *-y->y; >^(elSS. ffl&©x-^gt6 a ■ 
{0-1-3(1 ]. SthH.l- ^Biafe^JRlHr . 

sut*»«.T?tt, 5*r-^iiB»ia»i aa-fttXjt*»*. . 

!&@g& .1.0.4 SrT FTTW 1 0 ©.hiC RttSttfc. . 
DK. #|*J±*TAB (Tape Automated bonding) ai£± 
CigSnfellfflLSIC. TFT7HM10© so 

«2 o0tkmm*A®-rzmx.VTFTTU'(mmi o 

VA (Vertically Aligned) ^E- h\ PDLC (Polymer 
Dispersed Liquid Crystal) =E— K^CS&fl^— K4\ 

©giJlCfcUT. Hft^^A. fetBM7^;i/A. 
ft£*#»9r/g©7j[nrcEg£n5. 
[0 13 2] £il±iftiWLfc«IK3t^S«tts ^Pvx? 40 
^ICigffl^tlSfctf). 3tSc©«St3t^S«*«RGBffl© 

R G B fe*H?ffi©d^f £ y i7 5 LT» 

i9a CW|i]t^I«l;RGB©*7-7^M$: 
^r<DUmmtmz, *f|S]a«2 0±lc:J&fi£LT%><fcU. 
iffli^CtnH 7°Pvxi7^^©E«3*J^SWS 
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* 1 fl*frfc-r & «t 3 lc v-T * □ 1^ >X*JgJ* t T t> <t 
ft-St^te. TFT7HSS1 0±©RGBf:^ 

^B^rit-r-s^tfeni^**. ^©«fcptc-rn«. 
©jBSr*©fflars^H*Jt«-rs^iT, 7t©qp$ 

£*iJfflUT. RGBfi^t)HJt^'fi'n^'y^7-<Jl' 

MTZ&o . .. 

[0133] #5£0jte. ■±jebfcn*t»»»c:ise>n* ! b 
©Ttefr < . w#©«H;Rtf 6«*ttns 

W ©ft« W«5H * tl S t> ©T ft 
[0®©ffiWj:a^] ... 

[H i ] *mM<Dmm*m<nmMMMT'm&i£tiz>mu 
[gi 2] a i <Dm.&yt¥M\z$>vy% ; T—?m 

[0 3 ] 0 2 © A - A 'flit* Sv >.f.-: i 

[04] EI2©B-B\,WTH.0.Tft-5>c ..... 

[0 5] HJfi}g»T.ffltJ-&ns 1 HKteKft*SCt*W- 

■rH**@©0iCW¥ffi0T:-ft^„ 
[0 6 ] #2Q6»JBK:Bt**«il:^ ©EfitttBS, 
04{c^U7cB-B* »rS(cM^-rSf»BT?. &7K¥fi 
«K*»t*3tSitt©S^V» (Sii*) &WLW B tt 

T&tt&wnfag^mi&mzTp-rmwm-e&z. 
[0 7 ] -<D&®m\z&i-fzmmtt?<Dmfavtm$:, 

0 4tc^L^B-B' mm\zMfeTZ«iM-?* 

«ti3its3tfett©s^^ mmm) t#\z, &m$k# 
[0 8] teojtdSswt^^sssii^oEiajttSB*, 
«K*^*3ttfeJt©«^ir» cmmm) tmz, &msk# 

[0 9] teOttttWcfcttfcttftS^WEiamiRfc, 
04iI^L7cB-B' »rffilcW*S-r*»rBST, 
«tC*»t«3tStW©ft^^ (SjB*) «r»a^ 

[010] ffi©Jt^JirJ3^-5^ B B B ^©E(Sltt^ 
Sr. 04IC*bfcB-B' KlTffitcMf&-r?>»fBT. §tK 
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[sin 04T*bfcB-B' mmizitifotzmm 

[012] 04-?Sl/fcB-B' BrfflKttJfc-rsfrH 

[013] H4T*LfcB-B' BrfflKfcfJfc-rsWffl 

[014] B4T*l/fcB-B' WrBtzttft-fSKB 
K*»a*5||Jfi»»0*±DSI5Stt*bT*r»riiiH 

[015] *5fiM«)llii*ffi©iai»*-r»jgSn* 

as. 

[016] 0 1 5C0H-H' 

■ ...... • • 



■•■*iHKK>«* 



1 a 
1 a 
1 b 
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1 d 
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